
A SYSTEMATIC REVISION OF 
BREONIA (RUBIACEAE- 

NAUCLEEAE)* 


Sylvain G. 


Ra zafi m a n d i m l> is <>/>-•* 


Abstract 



Bn *onia A. Rich., a Malagasy endemic genus of the tribe Naucleeae (Rubiaceae, Cinehonoideae), is revised here. I 
morphology of Breonia species is described and compared with that ol the other Malagasy Naucleeae, Breonadia Ridsdale. 
Gyrostipula J.-K K*roy, and Janotia J.-F. Leroy. Breonia is distinguished from these genera by having flattened and 
elongated placentae 4 , imbricate ovules, and indehiseent, multiple fruits rather than triangular placentae, ovules attached 
side by side to the base of the 4 placentae, and free, capsular fruits as in these* genera. Neobreonia Ridsdale is again 


included in Breonia. Twenty species are recognized, including eight that are new to science. A full taxonomic treatment 
keys, and distribution maps of the recognized species are provided. The newly described species are illustrated. 
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and is the most diverse member of Naucleeae there. sion recognizes 20 species within Breonia . of which 
Species of Breonia are large trees, or rarely shrubs, 8 are newly described herein. Breonia is distin- 
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guished from the other Malagasy Naucleeae. Breon- 
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J.-F. Leroy, by having flattened, elongated placen¬ 
tae, imbricate ovules, and indehiseent. 



'Fable I. Distinctive fertile morphological features 
separating Hreonia and Sarcoeephalus. 


fruits rather than triangular placentae, ovules at¬ 
tached side by side to the base of the placentae, 
and fret*, capsular fruits as in these genera. Kvi- 
denee from recent molecular studies (Razafiman- 
dimbison & Bremer, 2002) showed that the motio- 
typic* genus ISeohreonia Bidsdale and Hreonia sensu 
Bidsdale together (ornied a monophyletic group. A 
more recent phylogenetic study by Bazafimandim- 
bison and Bremer (in prep.) based on lour data sets 
(ITS, rbc L, /r/tT-L-F, and morphological) phieed 
ISeohreonia within Hreonia , making the latter par- 
aphvletie. Both genera have multiple fruits and 
large aeereseent disks. In light of this evidence, I 
here merge ISeohreonia with Hreonia . Both studies 
also showed that Hreonia is more closely related to 


Hreonadia , (iyrostipula , and Janofia than it is to 
the rest of Naueloeae. 

Beeoguition ol Hreonia as a separate genus is 
widely accepted (e.g., Bidsdale, 1975). However, 
its circumscription and species limits have been 

, 1897; llomolle, 1938: 


eontroversic 



a \ i 



Characters 

Hreonia 

Sanoeephalus 

Inflorescence posi- 

axillary 

w 

terminal 

lion 

Involueral bract 

always sur- 

m 

never surround- 


rounding tin* 

ing llu* young 


young inflo- 

inflorescence 

Attachment nl pla- 

rescence 

to the septal 

to t lu * middle ol 

cenlae to septa 

apices 

the septa 

Stigma shape* 

globose, clavate. 

spindle-shaped 

Kereptixc an*as on 

capitate 
ca. apical 

ca. basal 

the* sligmalic 
lobe 

Accrescent disks 

present 

absent 

Numh(‘r of o\uh*s 

1 lu 

more than 50 

per locale 


FA A (Badford et al.. 1973). This allowed detailed 
studies ol inflorescences and infruetescenees and 
revealed a number ol important characters, which 


Twonomk 



sTom 


Bidsdale, 1975). Many more specimens were avail- 

i | r .1 . , i .1 r i- . I* are impossible to observe in dried specimens, 

alue lor the present study Ilian tor earlier studies. r 1 

Bidsdale's revision was based primarily on the 

specimens of Hreonia in the Baris herbarium (B). 

However, many of the specimens from the Forestry 

herbarium in Madagascar ( I FF) studied here are 

not held as duplicates in B. Therefore, Bidsdale did 

not see them. 


:\Tt n Of HRKO-MA 


Hreonia was originally 
chard (l)e Candolle, Sep. 
nus after the early 19th 


described by Achille Bi- 

w 

1830); he named tin* ge- 
centurv French botanist 


M VTfHI VLS \NI> MkTIIOPS 



is revision is based on the examination of over 
2(>0 herbarium specimens and on field observations 
of 9 ol the 20 Hreonia species. Specimens from the 
following herbaria were examined and annotated 

during this study: BB, k. L, MO, B, BBF. I AN, and 

specimens with “SF” 



"FF (see Appendix 




to to 


meaning Station Forestiere/* and **B\ 


to to 


meaning 



wen* collected bv Malagasy 

m V • 


"Beserves Nature 
technicians under the supervision of the French 
botanist Bene Capuron. I used the ~SF" and ""BN" 


numbers rather than iiu 


i t * 


et > 



ctor numbt*rs because 


many specimens of this st*ri(*s do not have collector 


Jean Nicolas Breon, one ol the first collectors. In 
1879. Baillon placed Hreonia in the synonymy of 
Sarcocephalus Alz. e\ Sabine solely because bo 



lu 


ivc mu 



Iruits. a character that evolved at 


least three limes in Naueleeae (Bazafimandimbison 
& Bn ?mcr, 2002). Baillon included two species ol 
Sarcocephahis , >. madagaseariensis (A. Rich.) 
Baill. and N. richardiana Baill., from Madagascar. 
Hr vonia is (|uite distinct from Sarcoce/dwlus in 
many aspects (see Table I). Schumann (1891), 
Haviland (1897), and Homolle (1938) all endorsed 
the recognition of Hreonia as a separate genus. The 
separation of Hreonia and Sarcocepluilns and the 
monophylv of Hreonia is strongly supported by ITS 


■ . it i ii . , and rbc L seciuenee data (Bazafimandimbison cN 

names on ttieir lahels. Also, these are the numbers 1 


Bremer, 2002). 


UlTIIOUSIIir Of HRKOM 1 


used in tin* TBOIMCOS database of llu* Missouri 
Botanical (iarden. 

Ficldw ork was conducted in Mad agascar in 
May—July of 1995 and I99(>. respectively, and Jan- The authorship ol Hreonia has been cited previ- 
uary—June of 1998 to collect herbarium specimens ouslv as Hreonia A. Rich, ex DC. (see Ridsdale, 
and pick led material of Hreonia species, as well as 1975. 1978). I disagree with this. Augustin-Pyramus 

to gather eeogeographical data. The pickled mate- de Candolle asked Achille Bichard for a copy of his 

rial was preserved in formalin/acetic acid/ethanol, manuscript ol I he Metnoire de la Farnille Huhiaeees 
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Table 2. Species 

circumscriptions of Breonia. 



Haviland (1897) 

Hornolle (1938) 

Ridsdale (1975) 

Razafimandimbison (2001) 

hoivinii 

hoivinii 

hoivinii 

hoivinii 

coriacca 

i 

not mentioned 

_4 

enspidata 

enspidata 

_ 

enspidata 

longi/ietiolata 

dubious species 

dubious species 

dubious species 

madagascariensis 

madagasea riens is 

m a dagasca riens is 

rn ad agasca ri ens is 

mauritiana 

i 


_4 

membra nacea 

membra nacea 


membranacea 

parr if alia 

parvifolia 

sphaerantha 

sphaerantha 

richardiana 

richardiana 

3 

_4 

st i pula fa 

_i 

3 

stipulate 


decaryana 

Ne<>hreon ia decaryana 

decaryana 


haiilandiana 

3 

haiilandiana 


keliravina 

5 

5 


lou velii 

3 

lonvelii 


macrocarpa 

•> 

macrocarpa 


perrieri 

perrieri 
citri [oh a 

■ i 
, i 

perrieri 

chinensis 

capuronii 

fragifera 

lowryi 

richardsonii 

samhiranensis 

taolagnaroensis 

tayloriana 

tsaratananensis 


1 merged in B. richurdianu ; 


2 merged in B. madai'asrariensis’. 




merged in 


11. citrifolia: 


merged in II 


chin crisis: 


' merged in 11. decaryana. 


(Richard. Dec*. 1830) to avoid any possible nomen- comprising Breonia madagascariensis, with subses- 

elatural (Conflicts between their work. At that time. silt* leaves and 12 secondary veins (there are ac- 

w 

Richards work was already in press for publication. tually 18 or 19 secondary veins, but the leal blade 

Richard kindly sent l)e Candolle the manuscript. of the type specimen is folded, so Haviland must 

along with 43 illustrations and later the page proofs, have counted what he could see); and the* second 

hoping that his work would come out before l)e Can- group containing the remaining species, which had 

dolles Prodromes Systenuitis ISaturalis (Steam. petiolate leaves with 9 to 1 1 secondary veins. Hav- 

1957). De Candolle was able to cite Richards work 

ahead of its actual issue, since the Prodromus was as inflorescence width, to delimit the species of his 

published in September 1830 ahead of Richards second “prolate" group. Forty years later, Hom- 


i Line I then used leaf blade length and wi<un. as we 



book (published in December 1830). Comparison of 
Richards original description of Breonia with that 
inc hided in l)e Candolles book showed that De Can¬ 
dolle used Richards description of Breonia. but in 
a different format. The authorship of the genus 
should remain with Richard. Therefore, I cite Breon¬ 
ia as Breonia A. Rich, in |DC.I. 


I’KKVlOllS SCKCIKS I)KUIMITATION IN BREONIA 

The species limits used by previous authors hav« 


olle (1938) adopted new species circumscriptions 
for Breonia. She retained six species from Havi- 
land s treatment, but also desc ribed six now species 
(see Table 2). Unfortunately, she did not provide a 
key to the species she recognized. Ridsdale (1975) 
proposed new circumscriptions for Breonia based 
on a combination of the following characters: stip¬ 
ules of terminal vegetative buds conical and ob- 
volute; inflorescences always lateral; calyplra-like 
bracts coherent, surrounding the young inflores- 


been controversial. Haviland (1897), in his first cence, and circumscissile; adjacent calyx tubes free 

and persistent; calyx lobes densely pubescent; and 


worldwide revision of the tribe Naueleeae. recog¬ 


nized 10 species of Breonia (Table 2). He used pot- placentae attached to the upper third of the* septum, 
iole length and secondary' leaf vein number to di- He used the shape and length of stipules of ter- 
vide the genus into two major groups: the first group minal vegetative buds, the mature stipule length. 
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and the leal shape and size as primary characters to he the type of Lamarck s Cephalanthus cliinensis. 

e However, Bakhuizen van den Ihink (1970) and 


and recognized only live species (Table 2). 



placed Hreonia (lecurvumi llomollc and H. kelira - Bidsdale (1075) disagreed because this specimen 

does not match Bichards description of Anthoce - 


nna nomoiie in his new genus \eohreonia because 



ol their partly lused calyx tubes and eomplanate phalus. Despite the fact that no one has ever found 


terminal vegetative buds. 


a collection of Sonnerat s.n. in P or P-LA that could 
Capuron (1075a), in an unpublished manuscript have served as the type of both C. cliinensis Lam. 

deposited at I*, recognized 15 species using varia- and Anthocephalus . Bakhuizen van den Brink and 

tion in leaf blade size, stipule shape and length. Bidsdale inferred that Lamarck must have based 

is C. cliinensis on such a collection. This eollec- 
and fruit surface. However, he provided neither de- lion, the\ further surmized, must contain two ele- 


eal\\ lube hmgtli and inelumentum. ovule number. 


scriptions ol I lit* new species that he recognized nor incuts, one ol Brconm and the other ol Anlhocc- 


a ke\ for tluar identification. 


phaliis. The\ also argued that Bichard must hav< 
typilied his Anthocephalus indicus by only th< 


» i * I i 


ON I NK lDKINTITN OK CP/*// \IA\Tllt S CW\h:\SIS LAM 
AND A\TH()Ch:nil\UIS \. moil. 


nxml of Anthocephalus of this hypothetical Sonnerat 


This section presents the problem of the identity 



collection. Bakhuizen van den Brink then typilied 
Anthocephalus by only the element of A. indicus of 
is hypothetical Sonnerat collection, excluding its 
of Cephalanthus cliinensis Lam. |= Hreonia chinen- clement of Hreoniu. Bidsdale (1975) endorsed Bak- 
sis (Lam.) Capuron| and its historical confusion wi 

Hr 



coma. 



s issue nas caused a long and eonlro- 


Imizen van den Brinks arguments and chose the 
unverified or non-existent collection as tin* lecto- 


versial debate during the last 50 years (el. Bak- type of Anthocephalus . 


Imizen van den Brink. 1970; Lapuron, 1975b; 
Bidsdale, 1975; Bosser, I9B4, 1999). 


Lapuron (1975b), followed by Bosser (1984, 
1999), disagreed with Bakhuizen van den Brink 


Lamarc k (1785: 078) claimed that a specimen (1970) and Bidsdale (1975). Capuron and Bosser ar- 

he received from Sonnerat was the type of Ins (le~ gued that the* type specimen of Cephalanthus chi- 

phalanthus cliinensis . On the other hand. Bichard nensis Lam. was the 1 specimen with five 1 labels in B- 

(Sep. 1850) also stated that he* describee I his An- LA I m‘ cause the 1 original description of C. cliinensis 


thocephuhis 


\eolamarckia Bosser| as an Asian, Lam. (Lamarck. 1785: 678) matches this plant, and 


Lamarck himself annotated it. Bosser argued that 


and not Malagasy, monotypie genus (Anthocephalus 
indicus) based on specimens labeled "C. cliinensis Lamarck was apparently influenced by Sonnerat sla- 


Lam." Lamarc k and Bic hard gave 1 no furthc 1 !* derails 


bc*ls staling "Morinda de Chine/' and assumed that 


>out their type specimens. Bakhuizen van den the 1 plant originally grew in China, the 1 Philippines, 


Brink ( 1970) and Bidsdale 1 ( 1975) surmized that the 


and the 1 Moluc c as (Bosser, 1984: 244). Bosser then 


collection ol Sonnerat that served as the* type ol C. interred that Sonnerats label meant that Sonnerat 


(hint ms is was also u>et I by It ichard to describe Ins had seen the* specimen of 6. cliinensis now in P-LA, 
Anthocephalus. Capuron (1975b) and Bosser (1984. and that it reminded him of what he called "Moritida 


1999) argued that C. cliinensis Lam. and Anthot 


r- 


de Chine/* Be >sser (1984) also argued that the* sec- 


phalus A. Bieli. were not nec'i'ssarily based on the* one! Iabc*l was Commcasoi/s becaust* there is a sim¬ 
ilar specimen in P labeled C. cliinensis Lam. and it 
was collected bv ( amunerson in Mauritius. In addi- 


same specimen. 

In the 1 Lamarck herbarium in Paris (P-LA) there 


is an authemtie specimen ol Cephalanthus with live* lion, the* specimen with live 1 labels in P-LA shows 
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is also Sonnerat s, on which he wrote "Morinda de 
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t i rt‘d by (aipuron (1975b) and Bosseu ( 1981, 1999) sent to Mauritius lor cultivation in the 1 late* 18th 
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century (Dorr. 1997). Commerson sent a large col- heads of Anthocephalus indicus and the curious 
lection of dried plant specimens to Paris, hut these confusion about A dueled purpurea and Cephalan¬ 


thus chinensis." I consider this fruiting head at- 


speeimens were labeled and distributed to various 
herbaria only after his death on 13 May 1773 (Dorr. tached to the type specimen of B. mauritiana as a 

1997). This may well have caused some confusion piece from the type specimen of Richard s Antho- 

between CommersorLs and Sonnerats specimens cephalus indicus , which is now missing. 


see. e.g.. Gueho (1976) regarding the type of Phy¬ 


la conclusion, Cephalanthus chinensis Lam. is 


lica nitida Lam.; Heine (1968) for Cordia sinensis Breonia . whereas Anthocephalus A. Rich, is Asian. 
Lam.|; the type of C. chinensis is apparently another Rosser (1984) created a new generic name Neola- 


one of these cases. 


marckia for the Asian taxa that match Richards 


Rosser (1984) has pointed out correctly that our original description of Anthocephalus, and made the 

problem is to find out whether the specimen of C. new combination Neolamarckia cadamha (Roxb.) 

chinensis in P-LA conformed to what Lamarck said Rosser based on Nauclea cadamha Roxb. (1824). I 

in his original description ol C. chinensis . rather agree with Rossers combination because A. cadam- 

than what Richard said about Anthocepludus, In- ha Roxb. is the older name, and thus it has priority 


deed. Rosser argued that Richard may not hav< 


over A. indicus A. Rich. (1830). However, Ridsdalc 
seen the specimen of C. chinensis in P-LA because (1998), in his treatment of Rubiaeeae for Sri Lanka, 


Lamarck sold his herbarium to Roeper in 1824 and continued to use Anthocephalus rather than Neo- 
the entire collection was not returned to Paris until lamarckia for these plants. 


1886, while Richards work was in press for pub¬ 
lication in 1830. Richards original description of Spkciks ClRCUMSCKIITlONS IN BliEONLA SKNSt 
Anthocepludus indicates that he used specimens R \Z\HM. 

with flowers and fruit, whereas Lamarck had a 


specimen with flowers only; therefore, even if Ri- 


Havilands (1897) circumscription of Breonia spe- 


chard had seen the specimen in P-LA, he would eies based on secondary leaf veins, leaf blades, and 

still have needed a specimen with fruit, f inally. inflorescences is problematic because tin 


\se charac- 


Anthocephalus , as Richard noted, has terminal in- ters overlap for some well-defined species. Using such 
florescences, whereas the specimen of C. chinensis features as stipules ol terminal vegetative bud size, 
in P-LA has axillary inflorescences. Therefore, mature stipule length, and leal shape and size as pri- 
Rakhuizen van den Brinks and Ridsdales scenar- mary discriminating characters forced Ridsdale to 

lump taxa and recognize only five spec ies, ol which 
of Breonia of Sonnerat and Anthocepludus is unten- three (Breonia citrifoha . B. madagascariensis . and B. 


ios ol C. chinensis being based on mixed elements 


able, in agreement with Rosser (1999). 


sphaerantha) become rather heterogeneous. Neither 


Richards protologue for Anthocepludus stated; Haviland (1897) nor Ridsdale (1975) used floral and 

’‘Species observata: Anthocephalus indicus nob. fruit characters for their keys for Breonia. However, 

(Cephalanthus chinensis Lam.— Nauclea purpurea there are a number of useful taxonomic characters, 

Roxb.) ' (Richard, 1830: 157). Rosser argued that such as shapes of the stipules ol the terminal vege- 


the tvpe specimen of B. mauritiana |= B. chinensis tative bud and inflorescence axis, corolla lobe indu- 
herein in P, collected by Commerson (s.n.) in mention, the degree of fusion of adjacent ovaries, ae- 


Mauritius, may well have been one of the speed- crescent disks, and infrueteseenee surfaces. As a 

mens on which Richard based his Anthocephalus result. I abandon Havilands (1897) and Ridsdales 

because: (1) this specimen has two old labels; the (1975) species delimitations and adopt here new spe- 

nanies on the * second label are the same names as eies limits within Breonia. 

those in the protologue of Anthocephalus ; and (2) My criterion for recognizing species is the pres- 
there is a packet with pieces ol an infrueteseenee nice of one or more apparentl\ fixed or non-over- 

attached to this specimen, and the separated indi- lapping morphological differences between putative 

vidual fruits of this infrueteseenee match Richards species. Morphologically distinct groups ol speci¬ 


mens were identified and delimited bv non-over- 


apping or 


fixed diagnostic 


differences; these di- 


agnosable morphological units, which I refer to as 


description of the infrueteseenee of Anthocephalus. 

Thus, Richard may well have used the fruiting head 
attached to the type specimen of B. mauritiana as 
part of his original description of Anthocephalus. species, are hypotheses until new data are available 

: know only that the 1 element of Anthocephalus to refute them. To relate this functional species eon- 

was attached to the type sheet of B. mauritiana cept to more theoretical ones, one must test it on 
when Haviland (1897) described this species: % \ . . 

It is this spec imen which has attached to it some species concept. 



the basis of the criteria defining each theoretical 
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I. Variation in shape ami size ol tlie stipules ol the vegetative Inals in Hreonia (A, (1—1) and Janotia. —A 
Hreonia decaryana. — B. Janotia maerostipula. —(1. H. capnronii .— l>. H. ehinensis. —K. H. stipidata. — F. H. madagas- 


rari crisis. 


Moupiioun A and Taxonomic Cmauactkks ok 

Hreonia 

A detailed overview ol the morphological char¬ 
acters of Hreonia species is presented as well as 


their taxonomic significance. 


rn 



allied Malagasv 


genera Hreonadia , Gyrostipu/a. and Janotia arc also 


( 


lis< 


•usset 


lot 


* comparison 


It \ I Ml 


Mauls ol Hreonia are medium to large, some- 


limes emergent trees np to BO m tall, randy shrubs. 
Buttresses are reported in Hreonia sphaerantha. 


The bark is smooth to rugose. The trunk is tvpiealh 
straight. The branches are usually plagiotropie. 


arachnid presence; these domatia may provide tin* 
host plant protection from herbivores or pathogens 
(IVmberton & Turner, 1080). The type and location 
ol domatia are useful lor species delimitation in 
Hr vonia. In li. maeroearpa. they occur in the axils 
ol the secondary and tertiary veins. Both secondary 

t v m 

and tertiary domatia have never been seen in other 
Naueleeae; they arc only known in a few members 

m or 

ol Buhi aeeae (c.g.. Aoranthe , Pleioeoryne , Ohgoco- 
(Ion ) (Robhrechl. IOfiiJ). In Hreonia , domatia can bo 
lulls (covered by dense hairs), or cryptic and gla¬ 
brous. or pits (depressions in the lamina with a broad 
opening). 

\motion. The venation of the leaf blades is 
usually prominulous on the upper sides ol the leal 
blades, but is prominent in Hreonia Inn ilandiana. 


I K \ \ KS 

Hreonia leav<‘s are simple, opposite, and decus¬ 
sate, as in most Kuhiaceue, and generally coria¬ 
ceous to membranaceous. Tin * length of petioles 
and the size ol leal blades are use I u I for recognizing 
some species. The leaves ol Hreonia are petiolate 
or rarely s 




H. madagaseariensis , and H. tsaratananensis. T! 
secondary venation is usually cucamptodromous 

( Badlord el al., I ( )7B). 

Stipules of terminal vegetative hints. The stip¬ 
ules ol terminal vegetative buds are usually conical 
and obvolute in most Hreonia species (f ig. 1(1— V). 

>sessile {H. nunlagascariensis). Most bi these, two stipules overlap in the bud such that 

ol each is external and the other half is 



internal (Harris *!x Harris, 1994). Their sizes and 
lengths vary between species, which is useful for 
eir identification. In Hreonia deearvana and .A//;- 



speeies have small to mediurti-size<l leavt*s, but two onr 
species [H. maeroearpa and H. madagaseariensis) 
ave relatively large leaf blades: the former to B8 

X 25 cm, and the latter up to 45 X 55 cm. The 

leaf blades arc mostly glabrous, or rarely pubescent °tta nun ros/ipnhu the stipules of terminal vegela- 

in a f(‘w indiv iduals of H. perrieri. Hreonia macro - tive buds are eomplanate (f ig. I A. B), the two stip¬ 

es being flat and pressed together. In Gvrostipula. 
ey are long, filiform, and convolute, one stipule 
Domatia. Domatia are cavities located in the ax- being rolled inside another (Radford el al., 1975). 
ils of veins on the abaxial sides of leaf blades (Ja- Mature stipules. The stipules of Hreonia and 


earpa is characterized by having brown, long hairs 
on the lower surface of the leaf blades. 




cobs, 19(>6). They typically occur in the axils of see- other Malagasy Naueleeae are inlerpeliolar, boat- 
ondary veins in most species of Hreonia. Mites or shaped (cymbilorm). and usm illy al >axii illy carinate 1 , 
mite eggs can be lound in the domatia. although the 



e keels are prominulous in many species and 
occurrence of domatia is not dependent on the prominent in H. tayloriana and H. madagasearien - 
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they are semi-persistent. 
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sis. In Gyrostipula, the stipules are without keels in Breonia and the whole of INaucleeae. Finally, the 
and are twisted when dry. The si/e and persistence bracts in Breonia are usually glabrous, except in B. 
of the stipules vary among species of Breonia and maeroearpa and B. tsaralananensis. where tliev are 
are useful for species distinction. Stipules are typ- densely pubescent. The position ol the bract varies 

icallv deciduous in Breonia. In Breonia tayloriana, depending on whether or not the peduncle contin- 

ues to elongate alter the inflorescence axis ends its 

elongation. When the peduncle does not elongate, 
the bract lies immediately below the inflorescence, 

w 

as in B. chinensis, B. cuspidata , B. madagascarien- 

Like other INaucleeae, Breonia species have glo- sis, and B. taolagnaroensis. 
hose inflorescences on which numerous small flow- Kidsdale’s (1975) descriptions ol calyptra-like 
crs (usually more than 50) lorm dense clusters rath- bracts of Breonia being coherent, surrounding the 

m 

er than capitate inflorescences found in other young inflorescence, and circumscissile. appear to 

Kubiaeeae (e.g.. Schradereae, Psvehotrieae). The he incorrect. 1 have seen two herbarium specimens 

QJ w * 

individual flowers are inconspicuous, and the entire of Breonia chinensis showing circumscissile calyp¬ 
tra-like bracts. In several species, including B. cht- 
Injlorescenee stalk. In Breonia. the inflores- nensis, B. havilandiana, B. maeroearpa. B. mein- 

cence stalk is typically articulate and composed ol hranaeea, and B. tsaralananensis , the bracts 

a peduncle, a node, and an inflorescence axis (e.g.. normally separate longitudinally into two equal 

Figs. 6F. 9K. 14C). Ridsdale (1975) used the term hemispheres. This apparent circumscissile ruptur- 


cluster of flowers acts as a single attractive unit. 


t to 


flowering axes" to refer to what I call inflorescence 


ing of the bracts evidently happens during speei- 


axes; he called “true peduncles" what I refer to as men preparation. The illustration ol Sarcoceplialiis 

peduncles. An evident node separates the peduncle richardii Drake [= Breonia chinensis (Lam.) La- 

from the inflorescence axis. The inflorescence axis puron] in Grandidier (1897: 45/) shows the cireum- 

is located between the branch bearing the inflores- scissile calyptra-like rupturing of the bract. It is 

cenee and the node, fhe peduncle is located be- possible that Ridsdale (1975) was influenced by 

tween the node and the base of the head: this is this illustration. 


hairs. 


hidden by the bracts prior to the separation ol the Interfloral bracteoles are absent in Breonia . as 
bract lobes. The peduncle can be absent (e.g.. Figs. well as in Gyrostipula and Janotia . However, they 

15A. 16F); in some species (e.g., f ig. 6F, Breonia are present in Breonadia . In Breonia ricliardsonu 

capuronu: B. decaryana ), this continues to elongate (fig. 1 If ), the ovary bases are surrounded bv long 
after the inflorescence axis has finished growing at 
the end of anthesis. The length and shape ol the 
inflorescence axes are useful lor recognizing spe¬ 
cies in Breonia . Inflorescence axis shapes can lx* 
terete (e.g.. Breonia capuronii , B. perrieri . B. ri- 

chardsonii , B. sphaerantha) or flattened (e.g.. B. The flowers in Breonia are actinomorphie. her- 
c hi nensis* B. havilandiana* B, metnhranacea , B. sh- maphroditie, protandrous. sessile, and usualh 5- 
pidata . and B. tayloriana). The inflorescence axes merous. although 4-merous examples are occasion- 

are usually longer than the* pedunc les: however, in ally encountered. The flowers are typically 1-merous 

Breonia decaryana , B. capuronii , and B. sphaer - in B. capuronu , B. decaryana . B. fragifera* and B. 


now kus 


antha. the two are similar in size 1 and shape. 

Bracts. Most Breonia species have brac ts that 


sphaerantha. 

Calyx. The calyx tubes (i.e.. tubular parts ol limb 

w * 


are coherent, but histologically distinct (Radford et above the hvpanthium) in most Breonia species are 
al.. 1975). valvate. and completely enclose the free from each other and clearly visible. In B. jrapi- 
young inflorescence in a calyptra-like fashion. As fern and B. decaryana the calyces are barely evident, 
the inflorescences develop, the bracts separate lon¬ 
gitudinally into two lobes on the nodes lasting lor 


flu 


se e 


alvx tubes of adjacent flowers are only partly 
fused in B. decaryana'. they are completely fused in 
only a few days and usually falling off before an- B. fragifera. Therefore, the degree of calyx fusion is 

W * w 

thesis. They may persist for two or three weeks after useful for species recognition in Breonia. 


anthesis in Breonadia. Gyrostipula, and Breonia de¬ 


file shape and surface ol the calyx tubes are 


caryana. In B. riehardsonii , the bracts are tubular, useful at the species level. In Breonia chinensis. II. 
appressed lo ihc inflorescence axis, and terminated lowryi , B. tayloriana , h . stipulata , and B. taolag- 
bv three to four broadly triangular lobes. They nev- naroensis , the calyx tubes are infundibular and 

j J * * 

er enclose the young inflorescence. This is unique smooth. Other species 


have 


infundibular and 
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figure* 2. I)ilfe*re*nt slmpes of ace*re*se*e*nt disks in Hreonia ('mils. —\. Hreonia decaruma. —B. H. sphaerantlm. 
C. H. fragi/era. —I). H. macroearpa .—K. H. chinensis. —F. H. taola^naroensis. 


riI>1 I calyx lubes. The ribs may be pmminulems tin. The shape of these aeereseenl disks (Fig. 2) 

b‘*g*« H. sambiranensis ) or prominent (//. tsaratan- varies (rom obeonieal to oblriangular. to pentagonal 

anensis and H. hoinmi). In H. tsaratananensis the* or munele*d. Their shape and size are useful lor spe- 

ealyx tubes are eonstrieted above the middle and cie*s distinction. This is the first report of tin* use 


narrowed toward the base and the lobes; this is of this character in the classification of Hreonia as 


iiimpie in 


Hn 


9 onia . 


The shape ol (In 


ealvx lol >es varies from oblong 


well as in Rubiaeeae*. 
St n mens. Hreonia 



to triangular. semietimes with 


Hr voma sambiranensis 


aments an* usually very 

• t 

tunicate apiees. short and flattened; they are inserted in the throat 


as a (tis 


tinct ealvx lobe 


of tin 


corona 




>es and sometimes slightly exsert- 


sliapr: short, truncate. with a shallow depression in e <|. The anthers are always bicuspid at tile I 


>ase. 


the center and a short appendage on the e*dge* to¬ 
ward the style (fi^. 141)). Broadlv triangular and 
pubescent lobes characterize Cvrostipula . while 
Hreonadia and Janotia have long, linear, pubescent 



ones. 


Corolla. The corolla of Hreonia is always hv- 

• m 

poeratcriform and vidlow-tinged. In H. boirinii , H. 
sambiranensis , and H. Isaratananensis, some of tin* 
corolla lobes have dorsal protuberances (e.g.. see 
H. satnlnranensis. fig. I ITd. Corolla indumentum is 


basifixed, introrse, dehiscing along longitudinal 
slits. 

Cvnoecutm. In Hreonia . ovaries (hvpanthia) of 
indixidual flowers arc always bicarpellate. Fhev arc 
coherent and nonseplale* in Hreonia ea/nironii , H. 
decaryana. H . Jra^ijera. and H. sphaerantha (s(M‘ 
figs. (>l). ( )f). whereas they arc fused (svnearpous) 
and scplal<* in the remaining species. Adjacent ova- 


use* 



feu* species recognition. One species group 
(//. ilanensis . H. nispidata. H. laurelii. H. mem- 
branaeea. H. stipulata , and H. taolagnaroensis) has 


rie*s are* t\pie-allv fused. However, in H. riehardson - 
//. prior te> and during anthesis the* ovaries are* (use*d 


tr 

P 



euis lobes. Hreotua hotnnu . H. sambiranensis , 


and H. Isaratananensis all ha\e* pubescent or pu- 


beruloiis lobes. In H. maeroearpa and H. madagas- 


endy at tli e* base*, but as the* ele*\e*lopme*nl ceuitinue*s. 

the* fu sion extends to the* mid-point (post-genital fu¬ 
sion), producing multiple* fruits (Radford e*t al., 
1 ( )7B). Ovule* number varies from I to all four 

nemse*ptate* and lhre*e* of the* se*|)tale* spe*cie*s (H. eus- 


ii || | H | pidata. H . lonreln , and H. taolagnaroensis) are 

(ariensis le>be*s aie* puoerulous and marginally gla- h ' 

c... unimulale*; the* remaining IB sentnte snexdes ;m 


umo\ ulale*; 
multioN ulale*. 


septate spe*cie*s are 


brate. 

l\e<tanes. As in othe*r members of Naueleeae 
se*nsu Razalimandimbison and Bremer (2002). the 

•al nectaries (i.c.. disks) in Hreonia are incon- uniovulate sp<>cies have small and 


Rlae-emta size* and shape* vary be*tween spe*cie*s in 



spieuous. surround the* si vie* base, and are* embed- pLie entae (fig. Of). whe*ie*as the multiovulate 

de*d in the* hvpanthia between the* base* of tli 


e* ro- 


spe*c le¬ 


ave* large*. flalte*ne*d. and elongated ernes 



x* and the* top of the* ovarv. f or all Hreonia . ^ I he* placentae* are* triangular in Hreon¬ 

adia. (r\ rostipula. and Janotia (fig. BA. B). Ma¬ 


re ilia 

ne*ctarie*s continue* to grow during infrue*le*se*ence 
elevcdopment and be*come* luireleneel and conspicu- 

isks."" Ca- 


ons. I call such ne*clarie*s “accre*sce*nl 



ctMitae* are* usually apicalb attae*heel to the* septum, 
and adnale* to the lateral side*s of the nee tarie*s. lo- 


puron. in his unpublishe*el treatment for Malagasy eale*d in llu* distal center portions of the* carpels 
Ruhiae*e*ne at \\ also obse*rveel this type* of elisk in (se*e* fig. IBM). I he*se* two e-harae-ters are* useful feu* 
Hr eonia but eliel not unde*rstand its nature*. These* recognizing Hreonia from the* othe*r Malagasy ge*ne*ra 


ace*re*se*enl disks appear to be the* single* svnapo- of Nauch*e*ae*. but have* ne*ver bee*n usee I for elas- 

sdicalion by e*arlier authors. Defining Hreonia by 
the* plue-e*ntne* attached to the* uppe*r third of the* 


meirphv among me*mbers of Malagasy l\aue*leeae. 
owe*\e*r. they te*nel to be* much large*!* in Hreonia 



spe*cie*s than in Hreonadia , (,\rostipula. and Juno- septum as originally elone* by I laviland (18 ( )7) in 
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Figure 3. Different shapes ol placentae in Breonia (C, D) and its allies (A, B). —A. Gyrostipula joveolata. —B 
Breonadia salicina .— C. Breonia sambiranensis .— D. B. macrocarpa . 


his first worldwide revision of Naucleeae, and later not high or abundant) and rugose, respectively. In 


by Ridsdale (1975), appears to be incorrect. 


Breonia , all the fruits are fused and constitute mul- 


Ovule attachment to the placenta is another use- tipie fruits; the individual fruits are berry-like, 

ful character that distinguishes Breonia from Breon- bearing 1 to 9 seeds completely enclosed by thin 

adia , Gyrostipula , and Janotia. In Breonia , the exocarps and thick, hard endocarps. 
ovules are flattened and imbricate (Fig. 41)) along 
the length of the placentae; they are attached side 
by side at the base of the placenta in Breonadia , 

Gyrostipula , and Janotia (Fig. 4A—C). 


SEEDS 


matic lobe. 


In Breonia , the seeds are usually strongly flat- 
Breonia stigmas are typically globose to clavate, tenet | ellipsoid. Concavo-convex seeds are found in 

or rarely capitate, pollen presenters. 1 he receptive Breonia chinensis and B. stipulata. Breonia seeds 

areas are always restricted to the top of the stig- are usua || y unwinged, although rudimentary wings 

are sometimes observed at both ends (e.g., B. chi¬ 
nensis and B. t aol agn a roe ns is ), or only at the base 
(e.g., B. perrieri). The seeds are possibly released 

In Breonia species the inlructescences develop when the corky accrescent disks (all off (see the 

from synearpous ovaries to form multiple fruits that section on seed dispersal). These disks can be eas- 

are fleshy, almost woody, when dry. They are or- 

•>’ J r w 


INEIUICTESCENCES 


ilv removed when the infructescences are 


s 



namented by accrescent calyces in most species. In fresh, or after soaking dried ones for several hours. 

B. fragifera and B. dec ary ana, the calyx remnants Seed-coat is lineate (e.g.. Fig. 6C) in the nonseplate 

are barely evident and their infructescence surfaces species, and typically reticulate (e.g.. figs. 9C, I), 

are pusticulate (with small, broad, slight elevations 1 1C, 14H, 16E) in the septate species. 




Figure 4. Ovule attachments to placentae in Breonia and its allies (A—C). 
salicina. — (7 Janotia macrostipula. —I). Breonia sambiranensis. 



oveolata. — B. Breonadia 
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mu. in \tion kcoi <« ;n 


Mow lin *oma pollinates remains unknown. In ihe 
A 11 k arana Reserve (northern Madagascar) in 1998 
I saw tlx- I >eginning ol anlhesis in a young individ- 


ture inlrueteseenees were nol observed to he eaten 
hv am other Imgivores in the Lokobe Resene. Roth 

mm % 

species ol lirconia also occur in the Amhanja region 
where KuU ’nuu macaco is also known to he common, 
suggesting that E. macaco mav be an effective agent 
ol seed dispersal (or H. boirinii and H. sambiranen- 


mil plant of li. pvrrieri. Flowers in each inllores- sis - Nolahly. II snmhiranemis is known from only two 
eenee opened simultaneously to emit an intense 


(X 


lor ol nectar, w 



migm attract visitors from 



considerable distance. 


m 



e 



ant was visited h\ 


several honeybees lor a lew hours. 


I>l VSI’OltK DISKKUS \L 


spec imens outside ol the Samhirano regions. Seed 
dispersal mechanisms lor other lirconia species re 
main unknown. 


Kconomic Usks 


Entire injrnctcsccnccs . In lirconia , the entire in- 
Irueteseenee can lunetion as a dispersal unit. In 
1998, I ol iserved in the Anjanaharihe Slid Reserve 
(northeastern Madagascar) a number ol mature in¬ 


lrueteseenees ol li. <liincnsis . a facultative rheo- 


phyle, floating on the river. The corky accrescent 
disk* may act as flotation devices allowing the in- 



Meseences 


to float until 



e\ reac 


h tin 


* river- 


bank, where thev mav I>c eatiai by am Imgivores. 

m' m m m 1 C * 

\lt<*r flower fall, th<‘ nectaries have a new function, 
as cork-like seed re leasers. 

A different floating device has also been reported 
on the seed-coat ol the African Niaueleeae Sarcocc- 
jfhalns [Hfhcgiana Rob. c\. Roll., which is a facultative 
rheophvte (Abbiw. R)R5). Abbivv collected matuiv 
seeds ol ISandca didcrnchii (l)e Wild. & T. Durand) 



Malagasv Naucleeae are known under th( fc lo- 


eal name % *Valoli a** or "Valotro” 


m< k aning that 


w 



is reserved for a particular use (Roiteau. 
1 ( >R5). f rom tlu k 19th century through the mid 20th 
century, the Malagasy Naucleeae were used lor 

• 1 m 

posts 

emies. All lirconia have various local uses such as 
boats, bridges, making handcrafts and furniture. 



aeed around villages to protect against (Mi¬ 


ami lor general construction purposes because they 
produce high-quality, hard wood. Several species 
are used medicinally. The inlrueteseenees ol lircon- 

m 

la are eaten hv animals and humans. 


SVSTKMVIIC ROSITION OK HHEOM t SKNStl R A/A KIM. 
IN NAtK'.LKK\K SKNStl Ra/AKIM. & RUKMKU 

lirconia has been placed in quite different tribes 
Me it. and Sarcoccplialus lali/ohns (Smith) Rmee (both over the last 170 years. Richard (1830) and l)e Can- 
teireslrial sp<*ci(‘s), as vv(‘ll as S. j>obc^uitia. A simple dolle (1830) placed lirconia in the tribe Opercular- 
(‘xperimenl was perlormed by soaking the seenls of \a\c along with other tribes with pluriovular IocmiIcs. 


Kn<llieher (1841) placed the genus in 



uhtribt 


each species in separate containers ol water. Alter 24 
hour's, tin* water was [toured off: seeds ol I\auclca Sareoeephalinae (ol the tribe (iardenieae). along wi 

didi rnchn and \ lati/ohus lav at the bottom ol the Sarcoccplialits. Znccarinia Rluim 



contaimM's. whtM'eas those ol N. pohc^mnii w<mc sti 



= Jackiopsis 
Schradcra Valil I. and 



Ridsdale|, Lncinaca DC. 

rating. Nandca dnlcrrichu and S. latijolias seeds Cancphora Juss. Schumann (1801), lollow(‘d by llav- 
were noted to sink after only a lew minutes ol im- iland (1807). Verdcourt (1058). Ridsdale (I ( )75), and 
mersion. Tlx- sr*ed-coat apparently acts as a floating Rohhrecht (I08R>. IW4). placed lirconia in the tribe 


device preventing tlu* seeds from sinking. 


Naucleeae based on its compact spherical inflores- 


Sccds . Inlrueteseenees ol lirconia art* used as cenees. Howev(*r, Rrem<*kam|) (I0(>()) transh*rrec 


lood by all sp(*ci(*s ol Malagasy lemurs. In Lokobe lirconia, along with Adina Salisb., Mitragyna Koilh.. 
Reserve (Nosy Re District. Antsiranana Rrovince. in llncaria Sehreh., and ISconaudca Merrill, from tin* 

w 

nor th< *rn Mad agascar). li. hoirmn and li. samhira- tribe Naucleeae to the tribe Cinchoneae. arguing that 

ncrisis were iix * second most important food item in 


tlx 




*\ diner horn the other genera ol Cinchoneae in 



the diet ol the black lemur (Enlcmnr manno) in the capituliform inflorescence only. All these genera, 
early 1002. thirteen percent and 'lW/( ol its feeding with tlu* exception ol lirconia , have capsular hints 


won winged seeds, which art* characteristic of Cin- 



time during January and February, respectively, were 
spent on these two species ol lirconia (Rirkinshaw. ehoneae. Rrcmekamp provisionally placed these 

R>93). Rirkinsh aw frequently observed intact seeds genera in a separate subtribe within Cinchoneae 

bast*d on their capitulilorm inflorescences. Kvidenct* 
from recent molecular studies bast'd on ITS and rhcl 4 
sequence data (Razafimandimhison vK 7 Rremer, 2002) 


ol li. hounnn and li. samhiranensis in lemur drop¬ 
pings. lie lound that 2 ol < defecated seeds germi¬ 


nated, compart'd with 7 ol 30 seeds c< 



led h 


om 


lilt* ripe inlrueteseenees list'd as a control. The ma- strongly suggests that lirconia belongs to Naueleeat 
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TV IM\: Eluttospennum longipetiolutum Sol. 


and is closely related to the other Malagasy genera Uaito.spennuni Sol.. Hull. Herb. Itoissier I: 277. 18W 
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Breonadia, GyrostipuUu and Janotia . It is worth not¬ 
ing that one species ol African l ncaria. V. africana 
var. africana , is also present in Madagascar. These 
five genera can he identified using the key below. 


sphaerantha ]. 

\eohreonia Ridsdale, Blumea 22: 546. 1975. I\PF,: 
Breonia decaryana Homolle. 


Kka to tiik Gkneua oi Malagas* Nauci.kkak 


la. 


Climbers, paired fang hooks present 

....- l ncaria § 




species) 

Trees or shrubs, paired fang hooks absent. 

2a. Hvpanthia of the adjacent flowers fused or¬ 
al least at the base; fruits fused, indehiseent 

. Breonia A. Rich. (20 species) 

2b. Hy, vanthia of the adjacent flowers free; fruits 
free, dehiscent. 


5a. Leaves veiticillate; stipules intrapetio- 
lar: interfloral hracleoles present; see<ls 


unv\ i nge 


Frees or emergent trees, or rarely shrubs. Bark gray. 
Stipules of terminal vegetative buds conical or rarely 
ovate to obovate, obvolute or rarely coniplanale. gla¬ 
brous or pubescent, leaves simple. opp<»sile. decus¬ 
sate, persistent or deciduous; domatia present in axils 
of secondary veins or rarely tertiary veins or absent; 

J - 

stipules interpetiolar, mostly cymbiform or rarely com- 
planate, deciduous or rarely semi-persistent, entire. 
Inflorescences usually solitary or sometimes 2 or rare¬ 
ly 4 to 8 per axil, axillary, globose; inflorescence axes 
unbranched or rarely branched, flattened or terete, 

w 

usually slender or rarely robust and woody, glabrous 

„ J • 

to pubescent, articulated or not; bracts usually calyp- 
tra-like, cohering and completely enclosing the young 
inflorescence, separating longitudinally into two equal 
hemispherical shells, remaining attached to the node' 
for a few days and then falling off; peduncles elon¬ 
gated (as internode alx>ve the inflorescence axis) or 

P V 

not. Flowers hermaphroditic, radially symmetrical, 
mostly 5-merous or sometimes 4-merous, closely con- 

w 
w 

gested. sessile; calyx tubes infundibular, inside usu¬ 
ally densely pubescent, outside glabrous except lor a 
few straight long hairs around the base, free from oth¬ 
ers or rarely fused; calyx lobes oblong to truncate. 

J m! '— 

densely pubescent; corolla tubes hypocraterifomi, in- 
Species of Breonia can be subdivided into two dis- si(le g ,al,rous to pubemlous, outside glabrous; corolla 


— Breonudia Ridsdale (monotypic) 
5h. leaves op|>osite; stipules inteqjetiolur; in- 
terfloral l>raeteoles absent; seeds winged. 

4a. Leaf blades 20—2 * X R—10 cm; 
stipules of the terminal vegetative 
buds flattened, complanate; stipules 

persistent ---— 

.. Janotia J.-F. Leroy (monotypic) 

4h. Leaf blades 8-10 X 3-5 cm; stip¬ 
ules of the terminal vegetative buds 
convolute; stipules deciduous — 


Cyrostipiilu J.-F’. Leroy (2 species, I of 

which is yet to be dese ribed) 


RKLA'TIONSH1PS A MONO Sl’KClKS 


tinct groups 



on the following characters: (1) a 


group with reduced calyces, coherent carpels, non- 
septate, and with lineate seed-coat (Breonia ca/nironii , 

B. decaryana , B. fragifera, and B. sphaerantha): and 
(2) a group with well-developed calyces, syncarpous 
car|>els, septate, and with reticulate seed-coat (re¬ 
maining species). The monophyly of thest* two groups 

needs to be tested using last-evolving markers. 

The included key to Breonia species does not re- s‘igmati<- lol>e; ovary of an individual flower always 

(led the above relationships; instead, I propose a bicarpellate, syncarpous or coherent, adjacent ovar.es 
more practical kev that puts more emphasis on the syncarpous or rarely fused at the base; 


lobes oblong, glabrous or pubemlous to pubescent, 
aestivation imbricate in bud; stamens 5 or rarely 4. 
inserted on the throat of the corolla tubes; anthers 
introrse, partly exserled, dehiscing by longitudinal 
slits, basifixed; filaments short, flattened, glabrous; 
stigmas 1 per flower, elavate to globose or slightl\ 
cylindrical, exserted from the corolla tubes, pollen 

m 

presenters; receptive areas restricted to the top ol the 


terminal vegetative buds and size of leaf blades. 


most obvious unique vegetative character slates, such ovules 1 to ) pt r lorule. strongly flattened, pendulous. 

as the shape and arrangement of the stipules of the imbricate; placentae apically attached to the septum. 

usually elongated, flattened, adnate to the septum; flo- 

ral nectary epigvnous, embedded in the hypanthium 

between the base of the corolla tube and the apex of 

the ovary. Infructescences formed by multiple fruits, 

Breonia A. Rich., in DC., Prodr. 4: 620. Sep. 18.30. g] 0 | Klse w jth persistent calyx remnants. Individual 

fruits berrv-like; endoc*aq>s hard and glossy or sorne- 


Twonomic Treatment 


TYPK: Breonia madagascariensis A. Rich. 

Cepludidium A. Rich.. Mem. F’am. Rubiaeees. 210. Dec. 
1830. T\ PE: Cepludidium citrifolium A. Rich. ( = 
Breonia chinensis |. 

Franchetui Baill., Bull. Mens. Soc. Linn. Paris 1: 4/6 
1885. TYPK: Franchetia sphaerantha Baill. [= B. 

sphaerantha \. 


times fibrous and soft: disks accrescent, conspicuous, 
variable in size; seeds usually strongly flattened. 


sometimes concavo-convex, or plano-convex, ellip¬ 
soid, not alate or rarely with rudimentary wings, red; 
seed-coat reticulate or lineate. 
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w 
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Twonomic Treatment 
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KK'i TO liKKOMA Sl’KOIKS 

hi. Slipiilcs dl Irrniinal \ rficlal i\<• Ituds Ihillrncd. com|il;maU - ; inlloivsctMicrs 


I In ° 


o pe*r axi 


5. II. (Irrarvana 


Stipule's <>l terminal vegetative buds conical, ol)\olulc: inflorescences usuallv I or rarely 2 per axil. 


2a. 


Lower siirlaccs o! leaf blade's always pubescent, lult-domalia present in the axils of secondary and 


Icrtiarv veins 


21 .. 


10. //. nuHtdi ar/Hi 


Lower surfaces ol leal blade's always glabrous, lult-domalia absent in the* axils of secondary and tertian 


veins. 


5a. Leaf 
dh. Loaf 








e's I.) X 25 cm; inflorescence axes l(>— 21 cm long 

r 1 

cs less than 52 X |(> cm; inflorescence axes less than 15 cm 



. II. 


nunlagascarirnsis 


la. St i 




i • 

Mi 


51.. 


long. 




cs semi-persistent 
cs deciduous. 


I ( L II. l<n loridna 


5a. Leaf blades with the 5 secondary ve*ins diverging from the base of the midrib, bat 


ISC 


con lal< 


Leal blade's without 5 secondary veins diverging from the base of the 
noncordate. 


15. II. perrieri 
midrib, base 


(>a. 


Bracts tuhul ar. terminated b\ 5 or t broad I v triangular lobes, never surround inii 

* n n 

>rescence, persistent; adjacent ovaries fused at the base only 

it 

- --- -- I I. H. richardsonii 



c young 



Ob. Bracts ealvptra-like, surrounding the young inflore*se*e*ne-e. deciduous; adjacent 


mfructcsccuccs with well-developed calyx remnants. 


ovaries completely fused. 

*a. Adjacent calyx tubes completely fused; infructescences with harclv evident 

calyx remnants... 6. li. fraeifera 

■ _ l ' •* 

i b. Adjacent calyx lubes free; 

Ba. Lorolla lobes pubc‘scent to |>uberulous, reclined. 

Leaf blades with glabrous cr\ pti< -t\pe domalia on lower surface, 
swollen on upper surface; fertile peduncles densely pubescent; 
ealvx tubes uni<|iiel\ dilated above the middle and constricted 

at both ends .... 20. H. tsaratananensis 

Leal blades without domalia; fertile peduncles glabrous; ealvx 
>es funnel-shapeil. 


( >a 


0| 



I ()a. I .own - surfaces of leaf 



es yellow-red-tinged when drv; 
ealvx lubes 1 — 1.2 mm long; lobes 0.2—0.5 mm long, bearing 


shallow depressions on the center and a short protuberance 
on the edge toward the si vie . 15. II. samhminensis 



>. 


Lower surface's brown-tinged when drv; ealvx tubes 2.5-5 


mm long; lobes 2-2.2 mm long, without shallow depres- 

. I. II. boirinii 


sums, w 



8b. (lorolla 


pr 



lerance 



H*s glabrous and not recurved. 

I la. Inflorescence axes terete; ovaries coherent but not histologies 



fused, nonseptate. 


12a. IVlioles 1.5—2 cm long; secondary veins diving red-tinged 


12b. Petioles alwavs men 


l(). II. splmrnmtha 



mg v el low-tinged 


an cm long; sec< 


nidi 



irv v ems drv - 

* w 

2. H. capuronii 

». Inflorescence sixes flattened; ovaries fused, septate. 

15a. Stipules of terminal vegetative buds 15—22 mm long. 

I la. Leaf blades obovate, always wavy when dry _ . 

• » » 

7. II. havilandiana 

14b. Leaf blades elliptic to lanceolate, not wavv when drv 

* • • 

I 7. II. slifmlulu 


15b. Stipules of terminal 
15a. ()v aries uniov 



vegetative buds 4— I() mm long, 
ate. 


If)c 


i. Leaf blades 1(> X 5.5—6.5 cm long, ovate to 

18. II. taolagnaroensis 


oblong in shape 


mcco- 


15b. 


I()b. Lesil bhides X 1.5—5.5 cm long, obh 
late* in shape. 

I/a. Leal blade* apices acute, base cuneate*; 
fertile peduncle's 2—4 cm long . 

8 . II. louvelii 

I ib. Loaf blade apices caudate, bases attenu¬ 
ate*; fertile peduncle's 4.5—6.5 cm long 

4. />\ cuspidate 

Ovaries multiovulate (2 to ovules per loeulol. 

18a. Petiole's 5— (> mm long .. 12. II. mcmbranacea 

18b. Pe'tioh's sit least ( ) mm long. 
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Sl i | iii I es of terminal vegetative buds more 
than 5—6 mm long; inside of ealvx tubes 
pubescent; 2—4 ovules per locule - 

___ 3. H. ehinemis 

Stipules of terminal vegetative buds 4 mm 
long; inside of calyx tubes glabrous: more 
numerous ovules (7—6) per locule 

9. B. lowrri 


1. Kreonia boivinii llavil., J. Linn. Soe. Hot. 33: sometimes emarginate, not carinate. glalu 'oils, live 

35. 1897. TYPE: Madagascar. [Antsiranana at the base, deciduous. Inflorescences s< >lit a it; 

province]. District Nosy be [without exact lo- heads 3.5—3.8 cm wide, including stigmas: i 11 flo¬ 
cal i tv |, Boivin s.n. (holotype, K!; isotype, P not rescenee axes 2—4(—7) cm long, quadrangular to 

seen). slightly flattened, glabrous; bracts calyptra-like, de¬ 

ciduous; peduncles (2.5—5)15—25 mm long. Flowers 
5-merous; calyx tubes 2.5—3 mm long, prominently 
ribbed, glabrous, dilated above the middle, con¬ 
stricted at both ends, lobes 2-2.2 mm long, trim- 

dalmms: blades 1 1.5-23 X 4.5-13.5 cm, ovate to ‘ a,e * prominently ribbed, inside puberulous to to- 

mentose, outside glabrous, toward the base of lobes 

tomentose; corolla tubes (>—7 X ca. 0.5 mm, gla- 

brown-tinged when (Iit; margins glabrous, entire; brous; lobes 3—3.1 mm long, oblong, recurved, eil- 

secondarv veins ca. 9 pairs per side, eucampto- iate, inside puberulous with a few scattered long 

dromons; tuft-type domatia in the axils of midribs hairs around the apex, outside glabrous: anthers ca. 

or absent: stipules 6-9 X ca. 6 mm, cymbiform, 1.5 mm long: filaments ca. 0.5 mm long, glabrous. 


Shrubs, ca. 7 m tall. Hark rugose. Leafy stems 
terete, glabrous. Stipules of terminal vegetative 
buds conical, 5—7 X ca. 5 mm. glabrous. Leaves 
persistent; petioles (10— )15—25 X ca. 4 mm. terete. 


broadly obovate, glabrous, coriaceous, glossy, apex 
acute to rounded, base cuneate, lower surfaces 


46 ° 50 ° 



50 ° 
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Figure 7. 


Distribution of Breonia capnronii , 11. decaryana. and R. jragijera 


flattened: styles 8-9 mm long, stigmas capitate: [j* 2 sh (1 ' ): I)muii |a hy, 49(b R.\ 6244 K\ 

ovar > --' arpellate: carpels syncarpous: ovules () Randrianaivo 247 (MO), Ursch s.n. (I’): District 

per loeule. pendulous, imbricate; placentae Hat- Yohemar. Canton Antsirabe-Nord, Foret d'Analamateza. 

tened. Inlrueleseenees 3—3.5 cm diam., with well- 27593 SF (TEF), 27636 Sh (TEF). 
developed calyx remnants; fruits with endocarp soft 

and fibrous; disks accrescent, obconieal; seeds 4 to 2. Breonia capiiroiiii Razafim., sp. nov. I ALL: 
6 per loeule, strongly flattened, ellipsoid, white- 
tinned; seed-coat reticulate. 


Habitat and distribution. Cow- and mid-alti¬ 
tude evergreen rainforests; Districts of Nosy be, 
Ambanja (Sambirano regions) and \ohemar (Fig. 5). 

Common name. Valotro (which is reserve d for 
a particular use). 

Phenology. Flowering November 
fruiting January to February. 


Madagascar. [Antsiranana province]. Massif < 
Montagne (FAmbre, around “Station forestiere 
des Rousseltes," ca. 800-1000 m, 15 Feb. 
1962 (fl, young infr.), 22059 SF (holotyjie, 
TEF). Figures 1C and 6. 

Haec si)ecies ad congeneros nonnullos loculis uniovu- 

latis accedit, sed ah eis petiolo longo (semper 2 cm e\- 

| cedente) atque foliorum nervis secundariis in siceo flavi- 

to December; ; : 


Additional specimens examined. M A DAO ASCAR. 
Antsiranana: District Nosy be. Reserve Integrate de Co- 
k()b< k , Antilahimena 19 (MO), Antilahimena 44 (MO), 

2751 RN (P), Hirkinshaw 6 7 (k, MO. P, TAN); Ankily, 



. Hark white-tinged, rugose 


dis distinguitur. 

Trees, 15—30 m tc 

Leafy stems terete, puberulous to pubescent. Idl¬ 
es of terminal vegetative buds con¬ 
ical, 4-5 X 1.5-2 mm, puberulous. Leaves deeid- 




dissection of developed post-anthesal mature flower showing calyx remnant, accrescent disk, and the single seed per 
loeule (left); entire fruit (right). —F. Portion of branch apex with a mature infmeteseence, a stipule of terminal vegetative 

bud. and two petioles. A-D from 22059 SP (TKF) and K, F from 18513 SP (TEF). 
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nous; petiole's 22—35 X e*a. I mm, terete, glabrous, 
lentieellale; blades 9.2-1 1.5 X 5.5—7.8 cm, broad¬ 
ly 



ic to obovale, clustered near the stem api¬ 
ces, glabrous, membranaceous, glossy, apex acute 
to muerouate. base roun<led; margins glabrous, en¬ 
tire; secondary' veins ca. 8 pairs per side, eueamp- 
todromous, adaxially conspicuous. yellow-tinged; 
domatia absent; stipules ca. 1 mm long, cymbiform. 
not carinate, glabrous, free at the base, deciduous. 
Inflorescence solitary; heads ca. 2 cm wide; inflo- 

w 

reseenee* axes ca. 1.7 cm long, twisttMI when dry. 


rovato, Analamate/a, 790() 

Manongurivo, Gautier 5772 
hava, Canton Maroamhihy, Andrannrnadinhelv, 9002 lil\ 


KN ( I KK). 12975 Ri\ (I Kl ); 
((7, MO, TAN); District Sam- 



3, Hreonia cliinensis (Lam.) Capuron, Adanso- 

nia, ser. 2, 13; 473. 1973. Cephalanthus chi - 

nensts Lam., Kneyel. Melli. I: 678. 1785. 

w 

r\ LK: “Isle* de France" (Mauritius). (Without 
exact loci 



, Commersoti s.n . (holotype, L- 


LA photo!), f igures II) and 2K. 


terete, densely puberulous; bracts calyptra-like, de- A auclea citrifolia Loir., in Lam.. Kneyel. Meth. 4: 435. 


eiduous; peduncles ca. I mm long, densely pubes¬ 
cent. Flowers typically 4-merous; calyx tubes ca. 1 
mm long, green-yellow-tinged, inside velutinous, 
outside pubescent, lobes 0.7—0.9 mm long, Irian- 


1789. Cephalidium t % itrifolium (Loir.) A. Rich., Mem. 
l am. Rub. 210. Dee. 1830. Hreonia citrifoliu (Loir.) 
Ridsdalc, Idumea 22: 545. 1975. TYLK: Madagas¬ 
car. |Without exact loci •liiy |. collector unknown s.n. 
(holotype, L-LA photo!). 


gular, pubescent; corolla tubes 2.8—3.0 X 0.2—0.5 Samwephalus richardianus Baill.. Adansonia 12: 312. 

nun. glabrous; lol)«>s ca. 1.5 mm long, oblong, irla- |}{7<) - nchanliana (Kaill.) Havil.. J. I.iim. 

^ 6 Sue. Dot. 33: 3(». IH97. TYPK: Madagascar. | Without 

exact locality), Chapelier s.n. (holotype, L!). 

Hreonia cormcea Havil., J. Linn. Soe. Rot. 33: 30. 1807. 


brous, toward the apex gradually pubemlous, eili- 
ale; anthers ca. 0.5—1 mm long; filaments ca. 0.2 
mm long, glabrous, terete; styles 7.8-8 X ca. 0.1 
mm. glabrous: stigmas globose or clavate; ovary 2- 
earpellate; carpels coherent; ovule I per locule. 
pendulous; placentae small, elongated. Infruetes- 
cences (>—10 mm diam., with persistent calyx rem¬ 
nants; individual fruits with endoearp hard, glossy; 
disks accrescent, obconical; s(‘ed I per locule. 


strongly llattem^l, ellipsoid, red; s<‘ed-coat lim^ate. 


Ha hit at and distribution. M id-alt it mh 


eve r- 


green rainforests and semi-deciduous forests; Dis¬ 
tricts of Antsiranana II. Ambanja, Sambava. and 
Tsiroanimandidy (Fig. 7). 

(A)tntnon names. Valodrano (Valotra growing in 
water). Valotro. 


1YLK: Madagascar. |\\itlinul exact lo<ality|. Hum- 
hlof s.n. (holotype, K!). 

Hreonia mauritiana Havil., J. Linn. Soe. Rot. 33: 35. 

1897. T\ LK: Mauritius. |Without exact locality!, 
Gommerson s.n. (holotype, L!). 

San'ocephalus richardii Drake, in A. Lrandidier, Hist. LI. 
Madagascar 36: 457. 1897. Gephtdina richardii La- 
lack\, Lai. LI. Madagascar 1: 50. LXK). \'\ LK: Gran - 
didier t. 157 (not seen). 

Shrubs or trees, 7—25 m tall. Hark rugose. Leafy 
stems quadrangular, glabrous. Stipules of terminal 
vegetative buds conical, 5—6 X 1-1.3 mm. gla¬ 
brous. Leaves persistent; petioles 9—15 X ca. I 
mm, adaxially canaliculate, glabrous; blades 6.4— 
X 2.4—5.5 cm, obovale, glabrous, coriaceous. 



I } hetiology. flowering January 


Fel 


enruarv; 



not glossy, apex broadly to narrowly cuspidate, bast* 
cuneate; margins glabrous, entire; secondary veins 

m 

8 to I I pairs per side, eucamptodromous, slightly 
prominulous; domatia absent; stipuh 


s 7-1 I X 1.5 


ing March—April. 

Discussion. This species is different from the 
other species of Hreonia with a single ovule per 
locule by haying long petioles (always more than 2 
cm), and secondary leaf veins drying yellow-tinged. 

» J c 1 J 

It has a large geographical distribution, but appears <r i a .. . . i . i . ei i i . 

1 * 1 * * glabrous; bracts calyptra-like, deciduous; pedun- 


2.5 mm, cymbiform, carinate, glabrous, free at th< 
base, dt k eiduous. Inflorescence solitary; heads I- 

w 

2.5 cm wide; inflorescence axes 3.1—1).5 cm long. 


to be locally ran* or perhaps under-collected dm* 


to its large size. The type species was collected 
within the Montague dWmbre National Lark 
boundaries. 

rhe specific epithet honors Rene Capuron, a 
french botanist based in Madagascar for several 
years in the mid 20th century who worked mainly 


eles 1—2 mm long. Flowers 5-mcrous; calyx tubes 


* glabrous. 


ca. 1.5 mm long, inside* lanale, outside 
pubeseemt toward the* base of the* lobe*s, lobes e k a. 


0.5 mm long, truncate, lanate; corolla tubes 2.5-5 


on Malagasy wooely plant familie*s (ineluding Ku- 
biaceae). 


Haratypes. MADALASLAR. Antaiiauarivei: District 
Isimaiiiiiiaueliely. foret eTAmlinhijaiiahary, IH5IH Sh (L. 

•r if \ 

d'Ambn* National Lark, 
Malcomher et al. 121 9 (MO); District Atiihanja. Canton Ma- 


ITT ). Anlsiraiiaiia: 


Montagia* 


X 0.5 mm, glabrous; lobe*s 1.5—2 mm long, oblong, 
glabrous; anthers 1-1.5 mm long; filaments ca. 0.1 
mm long, glabrous, flattened: styl<*s 7.5-9 X 0.3- 
0.1 mm, glabrous; stigmas clavate to capitate; ovary 
2-carpe*llale*; carpels syne*arpe>us; eivules 2 to 3 |»e*r 
locule*. pendulous, imbricate; placentae elongated. 
Infrue*te*see*nees 0.7—2 e in diam.. with well-devel¬ 
oped persistemt calyx remnants; individual fruits 
with endoearp hard, glossy; disks accrescent, ob- 
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ly 
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tire; secondary' veins ca. 8 pairs per side, eueamp- 
todromous, adaxially conspicuous. yellow-tinged; 
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w 

reseenee* axes ca. 1.7 cm long, twisttMI when dry. 
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conical; seeds 2 to 3 per locule, with rudimentary the identity of Cephalanthus chine ns is Lam. as a 

wings at both ends, strongly flattened, coneavo-con- separate species of Breonia . Homolle (1938) re¬ 

duced Breonia coriaeea Havil. to synonymy under 

w w m 

B. richardiana Havil. Breonia coriaeea was not 



vex, ellipsoid, red; seed-coat reticulate. 

Habitat and distribution . Evergreen rainforests 
and mid-altitude humid forests, occasionally in dry- 
land sites and riverbeds; Districts of 
Sambava, Farafangana, Fort-Carnot, Ifanadiana, 
Manakara, Mananjary, Vangaindrano, Vohipeno, 
Rrickaville, Mahanoro, Maroantsetra, Soanierana 
Ivongo, and Vavatenina (Fig. 8). 

Common names. Molompangady (lips of Valo- 


mentioned by R idsdale (1975), but both species def¬ 
initely belong to Breonia chinensis based on their 
leaf blade shape and size, inflorescence axis shape, 
and ovule number. 

It has been accepted that the original description 
of A (iiiclea citrijolia Loir. [= B. chinensis] is in La¬ 
marcks Encyclopedic (1789: 435) and that this spe- 


ever, Poiret did not specify type specimens of any 


to disagreement over the identity of the name. 


Ira), Valopangady (spade of Valotra), Valotra. Vain- ( ies l**l«>ngs I" Breonia (Bakhuizen van den Brink, 
polsy (white Valotra), Vavalotra, Voakiringy, and Bidsdale. 19(5; Bosser, 1984, 1999). How- 

Ybamalopangady. 

Phenology . Flowering August to October; fruit- species. This has caused some confusion as 

ing November to March. to which specimen he based V. citrijolia on and led 

Discussion . Breonia chinensis is the most com¬ 
mon species of Breonia in Madagascar but grows Hichard (1830: 219) stated that his Cephalidium 

only in evergreen rainforests. The epithet "chinen- citrifohum (Poir.) A. Rich, was a new combination 

sis" is not the most appropriate choice for Breonia . based on A. citrijolia Poir.; "Nauclea sp. Poir., En- 

whieh is restricted to Madagascar; however, it has cvcl. meth. Species unica observata: Cephal- 

priority over tlie other available basionyms. Can- idium citrifohum , Nob. {Nauclea citrijolia , Poiret, 
didate basionyms of B. chinensis were all eonsid- L c.)" Like Poiret, Richard also did not cite the 

ered separate species of Breonia until Capuron type specimens of any of his species. 


(1973a), endorsed by Rosser (1984, 1999), clarified 


There is one specimen (lacking the collector’s 
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name and nnmher) with Ionr labels in H-LA that may 

r w 

be the type of \. citrifolia IN>ir. I lie first label is 
Lamarcks and says: "l\'auclea 



The second is Keepers and states: "? 8 . A dueled 
cailamha Koxb.? |and| A auclmi citrifolia Loir.!!!. per- 
(/arm a (fin is oriental is! immonimis affinis.'The third 


nan i van, Ampanavoana. La re Masoala. Her mini IH7 (MO, 
TAN); Dislricl Samhava, Lanton Analamanara an Slid de 
Tsaratanana, between Samhava and Antsirahc-Nord. 
27192 Sh ( I KK); |l nktiuwn locality), \igrease 15418 
( I A N). Kianarantsoa: I )islrict Farafangana, karianga, 

Decary 5511 (Lit FI). Dreary 5515 (L). Decary 5572 (LKh): 

Ivfatsv, Foret d* Vnalazaha. 15281 SF ( I FF); Canton Ivato. 

, , . . . nit ii i * Foret d'Analila. 16217 SF (TKF), 15495 SF (TKF); Dis- 

slat«>s that tins specimen relumed to I -LA: Herlner lnH K))rl . (;arilot , c anlon Kanina. Foret .I'Analamariiia. 

de Lamarck, accpiis en Novemlire !<><>(). I he 15287 SF ( I FF); (lanton Tolongoina, Amhinanindrano, 

5964 SF (TKF); Ainhatomalama, 15518 SF (TKF); Canton 

Manampalrana. ''exploitation loresliere" Ahamodt* lonila- 
liv. 7155 SF ( I FF); District Ifanadiana, Kanomafana Na- 
tional Lark, laMween Moraleno and Sahavanana. Turk el 
ul. 642 (MO. TAN); Canton Kianjavato, entre Ifanadiana 
ct Anosivolo, 22917 SF (TKF); District Manakara. Foret 
tFAndafa, 14728 SF (TKF); Foret de Manakara an non! 


fourth label is that of Capuron and states: "Kreoma 
eliinensis (Lamk.) IL Capuron/' Capuron (l ( )78a) 

considered that this Lamarck specimen is [he type 
of ISaiulea citrifolia Loir, and is conspeeific with 
Hreonia chinensis (Lam.) Capuron. I concur vvi 
him because the protologue of A. citrifolia Loir, in 
Lamarck (I78 ( >: 485) agrees with this specimen. 
Kidsdale (D75) also endorsed Capuron's view, but 
made tin* nrw combination Hreonia citrifolia (Loir.) 



dn terrain d aviation. 86-R-l 18 (TKF); District Vohipeno, 


Kidsdale because he did not recognize Ce/ihalan- 
thus chinensis Lam. as a Hreonia. Noteworthy is that 
Kidsdale did not cite the type specimen of A. ci- 
trifolia Loir. Hosser ( D84) disagreed with Capuron. 
arguing that an unnumbered Commcrson collection 


vestiges de loret an Nord de Vohipeno, 22691 SI ( I hr); 
Tsararano. 6260 SF (TKF); District Mananjarv, Canlon 
Vnosimparihv, Manakana. 14427 ST '(TKF); Canlon Mor¬ 
aleno, Amho< linonoka, 16174 NA (TKF); Marofolotra. l or- 
ct de Mananjavara. 14712 SF (TKF'); District Yaingain- 
drano, between Loparv and Vangaindrano. 22661 SI 
(TF1F). Toaniasina: District Ihickaville. Managisv. 12252 
SF (TF1F ); District Mahanoro, Canton (FAmhodinanidilana 


« » * 


I km a FKs! d* Vmhodiala. Foret d Amhoagihe. 19058 SI 


from Madagascar in I'-LA is the type specimen of (TKF): remnant native vegetation 1-2 kin K nl Fampan- 
/V. citrifolia Loir. It is unclear whether Hosser re- amU ; Schatz et uL .W (MO. I AN): District Maroanlse- 

Ira. (.anton Vndranofov, Amhodikakazo an hord de la n- 

ml 

vicre d Andranolotsy, 21590 Sh ( ITT ); Laic d Anlnngil. 

hassin d<‘ Hantahe. between Anlsamhalahy and Heanana, 

* 

casts litis docs not corrcspontl to lht k protologuo of 9047 SF (TF1F ); Masoala National Lark, Andromhazalui. 


ferret I to the Commerson s.n. in L-LA that servt*s 

* typt* of Ccfihalanthus chinensis Lam. In any 


as 



V. 



L 


otr. 


I )espite Hie ban Is slattanent (Kit'hart I, 1880: 


Rahajasoa el ul. 717 (MO); District Soanierana Kongo. 
2110 SF (TFT); Toaniasina II. Canton Ampan Onive. An- 
^ dranotsara, Maliatsara. 22240 Sh ( I F.F ). 24711 Sh (I F.F ). 

Hreonia 24719 SF (ITT); Ambodiriana, 17299 Sh (ITT); Vdhi- 

chinensis] was based on I\auclea citrifolia Loir.. marangilra. 21809 (TKF); Foret (FAnalalava LOuest de 

Fonlpoinle. 28081 Sh (TKF); District Yavatenina. Canton 
Sahatavv, Maizinandro, 26102 Sh ( ITT ). 


210) that his Cephalidium citrijolium 


Hosser (1084) argued that the name Cephalidinm 

and 



was not based on the same type as \. 
therefore should be cited as Cephahdiuin citnfol- 
iiitn A. Kich. Also, Hosser further argued that the 
type specimen of C. citrijolium is another unnum¬ 
bered collection of Commerson now in L. This Com¬ 
merson s.n . at L collection is misidentified as A. 
citrifolia Loir., but it is actually a completely dil- 
lerenl species of Hreonia I describe here as II. tao- 
lagnaroensis. This L collection of Commerson has 
Iruit only, whereas both Loirets protologue of \. 
citrifolia and Hichards protologue of Ccphalidium 
citrifolium included flowers and fruits. Kidsdale 

\>ir.) A. 


I. Itreouia cuspidala (Haker) Haviland. J. Linn. 
Soc. Hot. 88: 87. I8D7. Nauclea cuspidata Hak¬ 
er. J. Linn. Soc. Hot. 25: 819. 18<X>. TYLK: 

Madagascar. "North West” | without exact local¬ 
ity |, S(‘|i. D>}{7 (fl). Huron 5562 (holotypc. K!). 




lrc<*>. neig 




uni 



(1975) treated Cephalidinm ( 

Hichard under his Hreonia citrifolia (Loir.) Kids¬ 
dale, but I here consider it as a synonym of Hreonia 

m' • 

chinensis (Lam.) Capuron. 


Additional specimens examined. MADACASCAK. 
Aiilsirununa: District Vnlalalui, Soahilra, "suivanl l<* 
misscau Soahilra dans la vallcc,” s.n. Sh (TFT): A mho- 
hit ralanana. 9982 l\ A (TKF): Andrakarana. 9228 Sh 
( ITT ); Maromandia, FOrcl dc Hero. 12147 Sh (TF1F ): Am- 
hodiazovola. Ainpanavoana. Vinanivao, FOrct dc Sahacn- 


unknown. Hark with annular lis- 
sures. Lealv stems rounded, glabrous. Terminal 

vegetative buds conical. 4—5 X 1 — 1.2 mm, gla¬ 
brous. Leaves persistent: petioles ea. 10—18 mm 
long, adaxiallv canaliculate, glabrous; blades 5.5— 
10 X 1.9—8 cm. oblanceolate. glabrous, membra¬ 
naceous. glossv. apex caudate, base attenuate: mar¬ 
gins glabrous, entire; secondary veins 8 to 9 pairs 
per side, eueamptodromous. adaxiallv inconspicu¬ 
ous. abaxiallv conspicuous: domatia absent; stip¬ 
ules ea. 5 mm long, eymbiform, not carinate, gla¬ 
brous. Iree at the base, deciduous. Inflorescence 
solitary, heads ea. 2 cm wide; inflorescence axes 
4.5—0.5 cm long, strongly flattened, slender, gla¬ 
brous: bracts calx ptra-like, deciduous: peduncles 


jika, Hcrnurd 227 (MO. T VN): Canton Viitafonoiiana. V i- not present. F lowers 5-merons: calyx tubes ea. I 
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name and nnmher) with Ionr labels in H-LA that may 

r w 

be the type of \. citrifolia IN>ir. I lie first label is 
Lamarcks and says: "l\'auclea 



The second is Keepers and states: "? 8 . A dueled 
cailamha Koxb.? |and| A auclmi citrifolia Loir.!!!. per- 
(/arm a (fin is oriental is! immonimis affinis.'The third 


nan i van, Ampanavoana. La re Masoala. Her mini IH7 (MO, 
TAN); Dislricl Samhava, Lanton Analamanara an Slid de 
Tsaratanana, between Samhava and Antsirahc-Nord. 
27192 Sh ( I KK); |l nktiuwn locality), \igrease 15418 
( I A N). Kianarantsoa: I )islrict Farafangana, karianga, 

Decary 5511 (Lit FI). Dreary 5515 (L). Decary 5572 (LKh): 

Ivfatsv, Foret d* Vnalazaha. 15281 SF ( I FF); Canton Ivato. 

, , . . . nit ii i * Foret d'Analila. 16217 SF (TKF), 15495 SF (TKF); Dis- 

slat«>s that tins specimen relumed to I -LA: Herlner lnH K))rl . (;arilot , c anlon Kanina. Foret .I'Analamariiia. 

de Lamarck, accpiis en Novemlire !<><>(). I he 15287 SF ( I FF); (lanton Tolongoina, Amhinanindrano, 

5964 SF (TKF); Ainhatomalama, 15518 SF (TKF); Canton 

Manampalrana. ''exploitation loresliere" Ahamodt* lonila- 
liv. 7155 SF ( I FF); District Ifanadiana, Kanomafana Na- 
tional Lark, laMween Moraleno and Sahavanana. Turk el 
ul. 642 (MO. TAN); Canton Kianjavato, entre Ifanadiana 
ct Anosivolo, 22917 SF (TKF); District Manakara. Foret 
tFAndafa, 14728 SF (TKF); Foret de Manakara an non! 


fourth label is that of Capuron and states: "Kreoma 
eliinensis (Lamk.) IL Capuron/' Capuron (l ( )78a) 

considered that this Lamarck specimen is [he type 
of ISaiulea citrifolia Loir, and is conspeeific with 
Hreonia chinensis (Lam.) Capuron. I concur vvi 
him because the protologue of A. citrifolia Loir, in 
Lamarck (I78 ( >: 485) agrees with this specimen. 
Kidsdale (D75) also endorsed Capuron's view, but 
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dn terrain d aviation. 86-R-l 18 (TKF); District Vohipeno, 
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Kidsdale did not cite the type specimen of A. ci- 
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« » * 


I km a FKs! d* Vmhodiala. Foret d Amhoagihe. 19058 SI 
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ml 

vicre d Andranolotsy, 21590 Sh ( ITT ); Laic d Anlnngil. 
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* 

casts litis docs not corrcspontl to lht k protologuo of 9047 SF (TF1F ); Masoala National Lark, Andromhazalui. 


ferret I to the Commerson s.n. in L-LA that servt*s 

* typt* of Ccfihalanthus chinensis Lam. In any 


as 



V. 



L 


otr. 


I )espite Hie ban Is slattanent (Kit'hart I, 1880: 
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210) that his Cephalidium citrijolium 


Hosser (1084) argued that the name Cephalidinm 

and 



was not based on the same type as \. 
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lagnaroensis. This L collection of Commerson has 
Iruit only, whereas both Loirets protologue of \. 
citrifolia and Hichards protologue of Ccphalidium 
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\>ir.) A. 
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lrc<*>. neig 




uni 



(1975) treated Cephalidinm ( 

Hichard under his Hreonia citrifolia (Loir.) Kids¬ 
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m' • 

chinensis (Lam.) Capuron. 
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unknown. Hark with annular lis- 
sures. Lealv stems rounded, glabrous. Terminal 

vegetative buds conical. 4—5 X 1 — 1.2 mm, gla¬ 
brous. Leaves persistent: petioles ea. 10—18 mm 
long, adaxiallv canaliculate, glabrous; blades 5.5— 
10 X 1.9—8 cm. oblanceolate. glabrous, membra¬ 
naceous. glossv. apex caudate, base attenuate: mar¬ 
gins glabrous, entire; secondary veins 8 to 9 pairs 
per side, eueamptodromous. adaxiallv inconspicu¬ 
ous. abaxiallv conspicuous: domatia absent; stip¬ 
ules ea. 5 mm long, eymbiform, not carinate, gla¬ 
brous. Iree at the base, deciduous. Inflorescence 
solitary, heads ea. 2 cm wide; inflorescence axes 
4.5—0.5 cm long, strongly flattened, slender, gla¬ 
brous: bracts calx ptra-like, deciduous: peduncles 
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mm long, free, inside lanate, outside up to the mid- long, completely fused, lobes ca. I nun long, inside 

and outside densely pubescent; corolla tubes ca. 4 
X 1 mm, red, glabrous, lobes ca. 1 mm long, broad¬ 
ly oblong, yellow-tinged, glabrous; anthers ca. I 
mm long. Styles 7—8 X 1—1.5 mm; stigmas globose; 
0.2—0.3 mm long; styles 8—9 mm long; stigmas cla- ovary 2-carpellate; carpel coherent; ovule I per loe- 
vate to capitate; ovary 2-carpellate; carpels syncar- ule, pendulous; placentae small. Infructeseenees 

pous; ovule I per locuie, pendulous; placentae re- 0.5—1.7 cm diam., rugose, with calyx remnants 


die glabrous, above the middle lanate; lobes ca. 0.2 
mm long, triangular. Innate; corolla tubes ca. 5 X 
0.8—0.9 mm; lobes 1.1 —1.3 mm long, broadly ob¬ 
long, glabrous; anthers 0.7—0.8 mm long, filaments 


dnced, pendulous. Infructeseenees not seen. 

Distribution and habitat. Northwest Madagas 
car; habitats unknown. 

Common names . I nknown. 


Phenology. 

unknown. 


Flowering September; fruiting tinu 


barely evident; individual fruits with endoearp 
hard, glossy; disks accrescent, rounded, deeply di¬ 
vided; seed 1 per locuie, strongly flattened, red; 
seed-coat lineate. 

Habitat and distribution. Evergreen rainforests, 
occasionally in riverbeds; Districts of Andapa. Mor- 


l)i scussion. Breonia cus/ndata appears to have amanga. and Farafangana (Fig. 7). 


a restricted distribution and has not been collected 


Common names. Molompangadv keliravina 


since 1890. This species is distinguished from the Marotsaka. Valompangady. Valotro. and Yalotsy. 
other species by its ovaries with one ovule per loc- 


Bbenology. Flowering May to August; fruiting 


ule and its leaf blades with caudate apices and at- September to February. 


tenuate bases. 

Original para types. | Unknown locality), Baron 6602 
(K!) and Scott Elliott 2214 (K!). 


Dismission. Breonia decaryana can easily be 

w 

distinguished from the rest of the Breonia species 
by its complanate terminal vegetative buds and 4 
to 8 inflorescences per axil. This species was re- 
5. Breonia decaryana Homolle, Bull. Soc. Bot. moved by Ridsdale from Breonia simply because it 

m 

France 84; 460. 1937 [publ. 1938]. Neobreon- has flattened terminal vegetative buds and partly 


ia decaryana (Homolle) Ridsdale. Blumea 22: 


fused corolla tubes. 1 here ine hide it in Bn >onia 


546. 1975. TYPE: Madagascar. [Fianarantsoa because this species shares one morphological syn- 
province|. District Farafangana, Bandana, De- apomorphy with Breonia sensu Ridsdale (large ac- 
cary 5/99 (hololype, P!; isotype, L not seen). crescent disks); additionally, they l 

Figures 1 A and 2A. 



ave m 



Breonia keliraritia Homolle, Bull. Soc. Bot. France 81: 

460, 1937 [pubL 1938], TYPE: Madagascar. Ana- 

lama/aotra. Thouvenot 9/ (lectotype, designated hv 

Ridsdale ( 1975; 5 16). P!). 


Frees. 10—30 m tall. Bark rugose with annular 
issures. rarely smooth, lenticellate. Leafy stems 

always dichotomously 



juadrangular, glal 


gianrous. 


fruits. I endorsed Ridsdales decision on sinking B. 
keliravina in B. decaryana because tlu* former has 
the diagnostic features of the latter. The speci¬ 
men IjOiwel 216 (P!) was one of the two cited hv 

m 

Homolle (1938) in the protologue of B. keliravina. 

Additional specimens examined. M AI) \(»ASC A R. 
Atitsiranana: District Andapa. Res<‘rve Speciale 
(I'Anjanaharibe-Sud, Razafimandimbison SC 257 (MO. 
TAN). Toamasina: District Moramanga, (Tinton Anala- 
ma/aolra. Thouvenot s.n. (P), Dfurel 216 (P); Ambodi- 
voasarv, I2-B-R-I72 (TEE); Anosihe. 26B04 SE (TEE), 
2BU 1SE (TEE). 2B445 SE ( FEE). 


nov. T\ PE: Madagascar. Antsiranana 


prov 


iraric lied. I erminal vegetative buds complanate, 8— 

14 X 6—10 mm. glabrous. Leaves persistent; peti- 
>les 10—20 X 2—3 mm, adaxially canaliculate, gla- 
irous; leaf blades (4—)6.5—12 X (1.5— )3—'7.5 cm, 

iblanceolate to broadly obovate or broadly el I ipt ic*. 6, Breonia fragrifera Capuron ex Razaf im.. sp 
dabrous. coriaceous, glossy, apex rounded to 
> i*( n idly cuspidate, base cuneate to attenuate, or 
minded; margins glabrous, entire; secondary veins 
6 or 7) to 10 pairs per side, eucamptodromous. 
idaxiallv inconspic'uous. abaxially conspic uous: 
lomatia absent; stipules 10—14 mm long, ovate to 
ibovate, abaxially carinate, glabrous, free at the 
>ase, deciduous. Inflorescences 4 to 8 per axil; 


ince: District Antalaha. Canton Ampanavoana. 
Antsiramoranga, 6 Dec*. 1954 (fl). 6899 R V 
(hololype, FEE). Figures 2C and 9. 

ac*c species a congeneris disco neciarifero accrescenle 
[lermagno al(|ue fructu pustulate dislinguilur. 

Shrubs, spreading shrubs, or trees, 5—15 m tall, 
leads 1.5—1.8 cm wide; inflorescence axes 2.8—5 Bark rugose. Leafy stems terete, glabrous. Terminal 

•m long, terete or slightly flattened; bracts calyptra- vegetative buds conical, 3—3.5 X ca. 3 mm, gla- 

ike, persistent; peduncles 0.8—2 cm long, sparsely brous. Leaves persistent; petioles 25—70 X ca. 1.5 

ndiescent. Flowers 4-merous; calyx tubes ca. I mm mm. terete, glabrous; blades 8—13 X 2.2—4(—6.5) 
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mm long, free, inside lanate, outside up to the mid- long, completely fused, lobes ca. I nun long, inside 

and outside densely pubescent; corolla tubes ca. 4 
X 1 mm, red, glabrous, lobes ca. 1 mm long, broad¬ 
ly oblong, yellow-tinged, glabrous; anthers ca. I 
mm long. Styles 7—8 X 1—1.5 mm; stigmas globose; 
0.2—0.3 mm long; styles 8—9 mm long; stigmas cla- ovary 2-carpellate; carpel coherent; ovule I per loe- 
vate to capitate; ovary 2-carpellate; carpels syncar- ule, pendulous; placentae small. Infructeseenees 

pous; ovule I per locuie, pendulous; placentae re- 0.5—1.7 cm diam., rugose, with calyx remnants 


die glabrous, above the middle lanate; lobes ca. 0.2 
mm long, triangular. Innate; corolla tubes ca. 5 X 
0.8—0.9 mm; lobes 1.1 —1.3 mm long, broadly ob¬ 
long, glabrous; anthers 0.7—0.8 mm long, filaments 


dnced, pendulous. Infructeseenees not seen. 

Distribution and habitat. Northwest Madagas 
car; habitats unknown. 

Common names . I nknown. 


Phenology. 

unknown. 


Flowering September; fruiting tinu 


barely evident; individual fruits with endoearp 
hard, glossy; disks accrescent, rounded, deeply di¬ 
vided; seed 1 per locuie, strongly flattened, red; 
seed-coat lineate. 

Habitat and distribution. Evergreen rainforests, 
occasionally in riverbeds; Districts of Andapa. Mor- 


l)i scussion. Breonia cus/ndata appears to have amanga. and Farafangana (Fig. 7). 


a restricted distribution and has not been collected 


Common names. Molompangadv keliravina 


since 1890. This species is distinguished from the Marotsaka. Valompangady. Valotro. and Yalotsy. 
other species by its ovaries with one ovule per loc- 


Bbenology. Flowering May to August; fruiting 


ule and its leaf blades with caudate apices and at- September to February. 


tenuate bases. 

Original para types. | Unknown locality), Baron 6602 
(K!) and Scott Elliott 2214 (K!). 


Dismission. Breonia decaryana can easily be 

w 

distinguished from the rest of the Breonia species 
by its complanate terminal vegetative buds and 4 
to 8 inflorescences per axil. This species was re- 
5. Breonia decaryana Homolle, Bull. Soc. Bot. moved by Ridsdale from Breonia simply because it 

m 

France 84; 460. 1937 [publ. 1938]. Neobreon- has flattened terminal vegetative buds and partly 


ia decaryana (Homolle) Ridsdale. Blumea 22: 


fused corolla tubes. 1 here ine hide it in Bn >onia 


546. 1975. TYPE: Madagascar. [Fianarantsoa because this species shares one morphological syn- 
province|. District Farafangana, Bandana, De- apomorphy with Breonia sensu Ridsdale (large ac- 
cary 5/99 (hololype, P!; isotype, L not seen). crescent disks); additionally, they l 
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460, 1937 [pubL 1938], TYPE: Madagascar. Ana- 

lama/aotra. Thouvenot 9/ (lectotype, designated hv 

Ridsdale ( 1975; 5 16). P!). 


Frees. 10—30 m tall. Bark rugose with annular 
issures. rarely smooth, lenticellate. Leafy stems 

always dichotomously 
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gianrous. 


fruits. I endorsed Ridsdales decision on sinking B. 
keliravina in B. decaryana because tlu* former has 
the diagnostic features of the latter. The speci¬ 
men IjOiwel 216 (P!) was one of the two cited hv 
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>les 10—20 X 2—3 mm, adaxially canaliculate, gla- 
irous; leaf blades (4—)6.5—12 X (1.5— )3—'7.5 cm, 

iblanceolate to broadly obovate or broadly el I ipt ic*. 6, Breonia fragrifera Capuron ex Razaf im.. sp 
dabrous. coriaceous, glossy, apex rounded to 
> i*( n idly cuspidate, base cuneate to attenuate, or 
minded; margins glabrous, entire; secondary veins 
6 or 7) to 10 pairs per side, eucamptodromous. 
idaxiallv inconspic'uous. abaxially conspic uous: 
lomatia absent; stipules 10—14 mm long, ovate to 
ibovate, abaxially carinate, glabrous, free at the 
>ase, deciduous. Inflorescences 4 to 8 per axil; 


ince: District Antalaha. Canton Ampanavoana. 
Antsiramoranga, 6 Dec*. 1954 (fl). 6899 R V 
(hololype, FEE). Figures 2C and 9. 

ac*c species a congeneris disco neciarifero accrescenle 
[lermagno al(|ue fructu pustulate dislinguilur. 

Shrubs, spreading shrubs, or trees, 5—15 m tall, 
leads 1.5—1.8 cm wide; inflorescence axes 2.8—5 Bark rugose. Leafy stems terete, glabrous. Terminal 

•m long, terete or slightly flattened; bracts calyptra- vegetative buds conical, 3—3.5 X ca. 3 mm, gla- 

ike, persistent; peduncles 0.8—2 cm long, sparsely brous. Leaves persistent; petioles 25—70 X ca. 1.5 

ndiescent. Flowers 4-merous; calyx tubes ca. I mm mm. terete, glabrous; blades 8—13 X 2.2—4(—6.5) 
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Hreonia Jragifeni .— \. Fertile branch witli mature infrueleseence. —H. Fertile branch with inflorescence 


(i. Seed, showing flattened lateral profile (left); dorsal \ iew (rig 

—F. 



I). Seed-coal texture. —K. Mature infruetesc- 


Median dissection through flower, showing \elutinous calvx tube and uniearpellute o\arv with single pen 


enee. 
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cm, oblanceolate to ovate, glabrous, coriaceous or 
membranaceous, glossy, apex cuspidate to acute, 
base cuneate; margin glabrous, entire; secondary 
veins 7 to 9 pairs per side, eucamptodromous; dom- 
atia absent; stipules ca. 3 X 2 mm, cymbiform, not 
carinate, glabrous, free at the base, deciduous. In¬ 
florescences solitary; heads 1.5—2 cm wide: inflo- 

m 

rescence axes 1.2—5.5 cm long, terete; bracts ca- 
lyptra-like, deciduous; peduncles 2—5 mm long. 
Flowers mostly 4-merous; calyx tubes ca. 0.5 mm 

w & 

long, velutinons. lobes lanate: corolla tubes ca. 4 
X I mm. white-tinged, glabrous; lobes ca. I mm 
long, oblong, ciliate or glabrous; anthers ca. 0.5 mm 
long; filaments ca. 0.1 mm long, glabrous, terete: 


sa, Antsako, 10803 SF (114 ): Isaka-lvondro au bonis <l< 
la riviere Kovazaza. 11503 SF ( I FF). 



7. Breonia havilanriiana Homolle, Hull. Soc. 

Bot. Fr. 84: 464. 1957 [publ. 1958|. TYPK: 

Madagascar. | Fianaranlsoa province|, "inaxis 
de FAnosivola (Mangoro).** 700 m. Sep. 191 I 
, Perrier de Id Bdthie 3904 (holotvpe. P!). 

Trees, 10—20 m tall. Bark fissured longitudinal I v. 

^— w 

Leafy stems glabrous, lenlieellate. Terminal \<‘g< k la- 
tive buds conical. 15—19 X 5.5-4 mm. glabrous. 
Leaves deciduous: petioles 15—25 X ca. 2 mm. te¬ 
rete, glabrous; blades 8—19(—21) X 5—9(—12) cm. ob- 

ovate. always rippled or wavy when dry, glabrous, 
styles ca. < X 0.2 mm, glabrous; stigmas capitate; coriaceous, apex obtuse to rounded, base cuneate; 


ovary 2-carpellate; carpels coherent; ovules I per 
locule. pendulous. Inlrueteseences I .(>—2 cm diam.. 
pusticulate, with calyx remnant barely evident; in¬ 
dividual fruit s with endocarp soil, fibrous; disks ae- 
creseent, massive, obtriangular; seed I per locule. 
strongly flattened, ellipsoid, red; seed-coat lineate. 

Habitat and distribution . Low-altitude forests; 
Districts of Ambanja, Antalaha. Fort-Carnot, Iba- 
masina II. Fort- Dauphin (Fig. 7). 

Common names. Yalotra, Valotralahy (male 


margins glabrous, entire; secondary veins 8 to 10 
pairs per side, eucamptodromous, abaxiallv promi¬ 
nent; ciliate-type domatia; stipules ca. 20 X 5 mm. 
evmbiform, abaxiallv carinate, glabrous, free at the 
base, deciduous. Inflorescence solitary, rarely 2 per 

m 

axil, heads ca. 2.5—2.9 cm wide; bracts calyptra-like: 
inflorescence axes 5-4 cm long, glabrous; peduncles 
ca. 3—4 mm long, glabrous. Flowers 5-mcrous: cab \ 



mous. 



Phenology. Flowering November— March; fruit¬ 


ing June to March. 


tubes ca. 3.5 mm long, inside at the base ve 
toward the lobes pubescent, outside glabrous, a lew 
straight long hairs surrounding the base, lobes ob¬ 
long. tomentose; corolla tubes ca. 5 X ().(>—0.7 mm, 
glabrous, lobes 15—2.5 mm long, oblong: anthers 


l)i. 


truss ion. 


ml • 



s species 


is diagnosed 


bv it 


r> 

i.i 


s 


1.2 mm long; filaments ca. 0.1 mm long, gla- 


massive. accrescent disks and pusticulate fruits. It 
was lumped by Bidsdale (1975) in Breonia sphaer- 
antba. The species name was taken from the labels 
of the herbarium specimens of Breonia jragifera re¬ 
ceive a r. om TFF. The epithet "Jragifera'' indicates 
strawberries-bearing. referring to its inflorescences. 

/ *a rat) pes. M AI) A LASCAR. An t sir a nana: I) i s I r i < • I 
Amhanja, Randrianaivo 251 (MO); Bearnpangihc, 2961 
SF (TFF); Besinkara, Ambalafary, Gautier et al. 3288 
(K, MO): Canton Marovato, Mahalina. 7460 SF (TFF); 

Presiju lie crAmhato, foret classcc. \ntdahimena et al. 
324 (MO): District Antalaha. Canton Ampahana. Au¬ 
di* anomadio, 21570 SF (TFF). Fiunaraiitsoa: District 
Fort-Carnot, Canton llanirea, 19701 SF (TFF), 19775 
SF (TFF). Toamasina: Amhodiriana 9015 RN (TFF); en¬ 
virons de la Bait* d'Antongil, Massif cTAntsirosiro, 8734 
SF (TFF); T oamasina II. Ampasimhe, Andranotsara, SFF 
Mahatsara. Comtet 33237 SF (TFF). Comtet 33536 SF 


brous. flattened; styles 8.5—9 X ca. 0.2 mm. gla¬ 
brous; stigmas capitate, shallowly bifid; ovary 2-ear- 
pellate; carpels syncarpous; ovules 2 to 4 per locule*, 
flattened, pendulous, imbricate; placentae 1 flattened, 
elongated. Infrueteseenee 1.7—2.5 cm diam.. with 
well-developed calyx remnants; individual fruits with 
endocarp soft, not glossy; disks accrescent, obconi- 
eal: seeds 2 to 4 per locule, strongly flattened, ellip¬ 
soid, reel; seed-coat reticulate. 


Habitat and distribution. Low- anel mill-alti¬ 


tude evergreen rainforests; Districts e>f Ifanadiana. 
Befanelriana-Norel, Moramanga, Fort-Carnot, and 
Anosibe an"Ala (Fig. 5). 

Common names. Molompangady, MolotFangady 
(lips e>f spaele), Mamalifangady. 

Phenology. Flowering ()ctober to Neivember: 


rii | i 



IK). Camlet 342XX Sh' (TEF), Comtet 34413 Sh' ( I KK). ''uiting September to January. 


\oyes et at. 961 (k. MO. I*. I’AN); Reserve Naturelle In- 


l)i snission. This s|)ecie k s is distinctive in having 


teg rale ele Betampona, |)iste Sahafoza, Amlrianarisata et | ea f blades that are undulate when dry. 


al. 259 (TAN). Toliara: District Foil -Dauphin, 5152 R\ 
(Il TFF). Randriatnampionona 438 (MO): Canton llarant- 


t dditional specimens examined. MADAtiASCAR. 


dulous ovule each (left); entire flower (right). — 

and uniovulate carpels (left); entire fruit (right). A, B, F from 6809 R!X (I FF) and C-F. (i from 19775 SF (TFF). 


C. Medi an dissection through infrueteseenee r<‘vealing massive disk 
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cm, oblanceolate to ovate, glabrous, coriaceous or 
membranaceous, glossy, apex cuspidate to acute, 
base cuneate; margin glabrous, entire; secondary 
veins 7 to 9 pairs per side, eucamptodromous; dom- 
atia absent; stipules ca. 3 X 2 mm, cymbiform, not 
carinate, glabrous, free at the base, deciduous. In¬ 
florescences solitary; heads 1.5—2 cm wide: inflo- 

m 

rescence axes 1.2—5.5 cm long, terete; bracts ca- 
lyptra-like, deciduous; peduncles 2—5 mm long. 
Flowers mostly 4-merous; calyx tubes ca. 0.5 mm 

w & 
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sa, Antsako, 10803 SF (114 ): Isaka-lvondro au bonis <l< 
la riviere Kovazaza. 11503 SF ( I FF). 
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Bot. Fr. 84: 464. 1957 [publ. 1958|. TYPK: 

Madagascar. | Fianaranlsoa province|, "inaxis 
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, Perrier de Id Bdthie 3904 (holotvpe. P!). 
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^— w 
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m 
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ml • 
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is diagnosed 
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r> 

i.i 


s 


1.2 mm long; filaments ca. 0.1 mm long, gla- 


massive. accrescent disks and pusticulate fruits. It 
was lumped by Bidsdale (1975) in Breonia sphaer- 
antba. The species name was taken from the labels 
of the herbarium specimens of Breonia jragifera re¬ 
ceive a r. om TFF. The epithet "Jragifera'' indicates 
strawberries-bearing. referring to its inflorescences. 

/ *a rat) pes. M AI) A LASCAR. An t sir a nana: I) i s I r i < • I 
Amhanja, Randrianaivo 251 (MO); Bearnpangihc, 2961 
SF (TFF); Besinkara, Ambalafary, Gautier et al. 3288 
(K, MO): Canton Marovato, Mahalina. 7460 SF (TFF); 

Presiju lie crAmhato, foret classcc. \ntdahimena et al. 
324 (MO): District Antalaha. Canton Ampahana. Au¬ 
di* anomadio, 21570 SF (TFF). Fiunaraiitsoa: District 
Fort-Carnot, Canton llanirea, 19701 SF (TFF), 19775 
SF (TFF). Toamasina: Amhodiriana 9015 RN (TFF); en¬ 
virons de la Bait* d'Antongil, Massif cTAntsirosiro, 8734 
SF (TFF); T oamasina II. Ampasimhe, Andranotsara, SFF 
Mahatsara. Comtet 33237 SF (TFF). Comtet 33536 SF 


brous. flattened; styles 8.5—9 X ca. 0.2 mm. gla¬ 
brous; stigmas capitate, shallowly bifid; ovary 2-ear- 
pellate; carpels syncarpous; ovules 2 to 4 per locule*, 
flattened, pendulous, imbricate; placentae 1 flattened, 
elongated. Infrueteseenee 1.7—2.5 cm diam.. with 
well-developed calyx remnants; individual fruits with 
endocarp soft, not glossy; disks accrescent, obconi- 
eal: seeds 2 to 4 per locule, strongly flattened, ellip¬ 
soid, reel; seed-coat reticulate. 


Habitat and distribution. Low- anel mill-alti¬ 


tude evergreen rainforests; Districts e>f Ifanadiana. 
Befanelriana-Norel, Moramanga, Fort-Carnot, and 
Anosibe an"Ala (Fig. 5). 

Common names. Molompangady, MolotFangady 
(lips e>f spaele), Mamalifangady. 

Phenology. Flowering ()ctober to Neivember: 


rii | i 



IK). Camlet 342XX Sh' (TEF), Comtet 34413 Sh' ( I KK). ''uiting September to January. 


\oyes et at. 961 (k. MO. I*. I’AN); Reserve Naturelle In- 


l)i snission. This s|)ecie k s is distinctive in having 


teg rale ele Betampona, |)iste Sahafoza, Amlrianarisata et | ea f blades that are undulate when dry. 


al. 259 (TAN). Toliara: District Foil -Dauphin, 5152 R\ 
(Il TFF). Randriatnampionona 438 (MO): Canton llarant- 


t dditional specimens examined. MADAtiASCAR. 


dulous ovule each (left); entire flower (right). — 

and uniovulate carpels (left); entire fruit (right). A, B, F from 6809 R!X (I FF) and C-F. (i from 19775 SF (TFF). 


C. Medi an dissection through infrueteseenee r<‘vealing massive disk 







22 


Annals of the 

Missouri Botanical Garden 


46 ° 50 ° 
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Fianarunlsoa: District Fort-damol, Canton Tolongoina 


ally inconspicuous, abaxially conspicuous; domalia 

Anku.lilalana IWK SF ( I KK): Koret .rAml.alul.aranana a | )Sent; sli|)U | es 5_<) x 1.5-1.8 nun. cvmhilorm. not 
7IJ6 Sh ( 1 Kh ); District llanadiana, Hanomaiana National 

Park, Randrianasolo Rasa hots y 52 (MO), 0074 SF 

(TEK), Razajimandimbison SC 580 (MO, PAN). Maliajan- 

ga: District bHan<lriana-l\ord, Canton Matsondakana, i{<>- 

lalona, Deserve Speeiale d* Anjanaharibe-Sud, Ravclonu- 

riro S: Rahesaonina 570 (MO). Toumasina: District 

A nos i be an\Ala, Tsaratampona, Mangorobilika, 25526 SF 

( I KK); District Moramanga, Canton Perinet, Sahamaloto, 

6105 SF ( I KK). 


(*arinal(\ glabrous. Irce at the base, deciduous. In¬ 
florescence solitary, heads 1.8—2 cm wide; inflores- 

J 

cencc a\<*s 2—1 cm long, flattened, sleiuler. gla¬ 
brous; bracts calyptra-likc. deciduous; peduncles 
ca. 2 mm long, glabrous. Flowers 5-merous or rare¬ 
ly (>-merous; calyx tubes ca. I mm long, free, lobes 


ca. I mm long, ins id< 


8. Itreonia louvelii llomolle. Dull. Soc. Dot. 

France 84: 461. 1937 |publ. 1938]. TYPE: 


Madagascar. 


r ii 



oarnasma province 


\nalama- 


lanate, outside glabrous, 
lobes densely pubescent, truncate to oblong; corolla 
tubes 3—6 X 1 — 1.2 mm, glabrous, lobes 2—3 mm 
long, broadly oblong; anthers 1 — 1.3 mm long; lila- 
ments 0.2—0.3 mm long; styles 7—8 X 1 — 1.3 mm; 


\\ 



zaolra, Sep. 1923 (H), hnnwl 125 (liolotype, P!). stigmas capitate (shallowly bifid); ovary 2-carpel- 

late; carpels syncarpous; ovule I per locule, |)cn- 
dulous; placentae small. Infructescences not seen. 

Habitat and distribution. Evergreen rainforests; 


Medium-sized trees, 7—10 m tall. Dark 


gitudinal fissures. Lealv stems rounded, glabrous, 
lentice 


ale. P 


erminai vegetative buds conical, 3—9 


X 1 — 1.3 mm long, glabrous. Leaves persistent; pet- District of Moramanga (Fig. 10). 


ioles ca. i 


I 7 mm long, adaxii illy canaliculate, gla- 


Common names. I lazomarotsaka (slender but 


brous; blades ca. 4—9 X 1.5—3.3 cm, oblaneeolale (all trees), Molompangady. 

to elliptic, glabrous, coriaceous, glossy, apex acu- 


Ph 


cm 


)lo^Y. Flowering September to October; 


minute to obtuse, base attenuate: margins glabrous. 

entire, slightly involute when dry; secondary veins 

• • • 


fruiting December to January. 


Discussion . This species has a very restricted 
10 to I I pairs per side, eucamptodromous, adaxi- geographical distribution and appears to be rare. 
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Ph 
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)lo^Y. Flowering September to October; 
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entire, slightly involute when dry; secondary veins 
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Additional specimens examined. MADAGASCAR. tliis new name honors Porter P. Lowry II. head ol 

the Africa and Madagascar Department of the Mis¬ 
souri Botanical Garden, who has done much to fur¬ 
ther studies of the Araliaceae as well as other plant 


Toamasinu: District Moramanga, Canton IVrinet. Antan- 
iditra, 7921 SF (TKF); Sahamaloto, 7562 SF ( I KI ); Re- 

serve Speeiale <F Analamazaotra, Razajimandimhison SG 

558 (MO. TAN). 


9. Breonia lowryi Razafim., sp. nov. TYPE: Mad- 

Amhalavao, 


agascar. Fianarantsoa province: 

Andringitra Reserve. Ijewis el aL 755 (holotype. 

MO 05066234; isotvpes, K, TAN). Figure 11. 


aec species a congeneris loculis eon 






s gianris. 


tul >o eaheino intus glahro atque loculis 7- ad 9-ovulatis 



in Madagascar. 


Para types. M ADAGASCAR. Fianarantsoa: District 
Fianarantsoa II, Canton Ampamaherana, 2078 SF (TKF); 
District Fort-Carnol. (Canton lolongoina. Andranihovato. 

9711 SF (TKF). 11594 SF (TKF). 14-B-R-280 (TKF). 


Toaniasina: District Moramanga, Foret (PAnalama/aotra 

(Perinet). 24150 SF (TKF). 


distmgmtur. 


Trees. 10—30 in tall. Bark ruuose. Leafv stems 10. Breonia macrocarpa Homolle. Bull. Soe. 


quadrangular, glabrous. Terminal vegetative buds 
ca. 3 X 2 mm, glabrous. Leaves persistent, petioles 
10—14 mm long, adaxially canaliculate, glabrous; 

blades (5.5—)7.8—12 X (2.4—)3.4—6.4 cm. obovate. 

glabrous, coriaceous, not glossy, apex broc idly cus¬ 
pidate, base attenuate; margins glabrous, entire; 
secondary veins 6 to 9 pairs per side, eucampto- 
dromous. abaxiallv conspicuous; pit-type domatia 
in tin* axils of the secondary veins, pubescent; stip¬ 
ules ca. 5 X 1 — 1.2 mm, cymbiform. not carinate, 

m 

glabrous, free at the base, deciduous. Inflorescenc¬ 
es solitary, heads 2—2.3 cm wide; inflorescence axes 


Hot. Fr. 84: 461. 1937 [publ. 1938|. TYPE: 

'"Madagascar," Perrier de la Ratine 8985 (lec- 
totype, designated by Ridsdale (1975: 545). 
P!). Figures 21) and 3D. 


Trees, 10—20 m tall. Bark longitudinally fissured. 
Leafy stems quadrangular, glabrous. Terminal veg¬ 
etative buds conical, 27—40 X 4—6 mm. puberu- 
lent. Leaves persistent; petioles 35—60 X ca. I mm, 
terete, lenticellate, puberulous; blades 19. f S—38 X 
15—25 cm, broadly ovate to broadly oblanceolale, 

m • 

brown-tinged when dry, adaxially glabrous, abaxi- 


, (> 7 y , 11 iii i ally sericeous, coriaceous, glossy, apex cuspidate to 

c*a. 1.8—3 cm long, flattened, glabrous; bracts ca- n 1 1 

■ i*i | ■ | I. 0 i rounded, base rounded; margins glabrous, entire; 

lyplra-like, de(*iduous; peduncles ca. z mm long, . 

secondary veins 12 or 13 pairs per side, eueamp- 
todromous, abaxially densely pubescent, adaxu illy 
glabrous; tuft-domatia in the axils of secondary and 

tertian veins: sti[)ules 27—34 X 6—9.5 mm. cym- 


glabrous. Flowers 5-merous; calyx tubes ca. 2 mm 
long, inside glabrous, outside puberulent. lobe k s 
0.5—0.8 mm long, oblong, inside glabrous, outside 
velutinous; corolla tubes ca. 6 X 0.4 mm, redilish. 
inside puberulous. outside glabrous, lobes 2—2.2 
mm long, oblong, puberulous; margins glabrous; 
anthers 0.5—0.8 mm long; filaments ca. 0.2 mm 
long, flattened; styles ca. 8 X 0.6 mm; stigmas 
elongate to capitate; ovary 2-carpellate; carpels 
synearpous; ovules 7 to 9 per locule, pendulous; 
placentae elongated. Inlructescence 


placentae elongated. Inlructescence LI —1.5 cm .. 07 ” 7 " . 

. ■ hi i i i . • r the mid-part glabrous, toward the lobes puberulous; 

diam., with well-developed calyx remnants; null- in 1 


biform, abaxially carinate, puberulous. free* at the 
base, deciduous. Inflorescences solitary, heads ca. 

m 1 

4.7 cm wide; inflorescence axes 8.5—12.5 cm. flat¬ 
tened. glabrous to puberulous; bracts calyptra-like. 
deciduous; peduncles not elongated. Flowers 5- 
merous or rarely 4-merous; calyx tubes 2.8—3 mm 
long, green, below the middle velutinous, around 


vidual fruits berry-like; endoearp soft, fibrous; 
disks accrescent, rounded; seeds 7 to 9 per locule. 


strongly flattened, with rudimentary wings 


re< 


I 


seed-coat reticulate. 


lobes ca. 2 mm long, truncate to oblong, velutinous; 
corolla tubes ca. I I mm long, glabrous. lobes ca. 
3.5 X 0.25 mm long, oblong, glabrous, puberulous 
toward the* apices; margins ciliate: anthers ca. 2 
mm long; filaments 0.5—1 mm long, flattened. Styles 

ca. 21 X 0.5 mm, glabrous: stigmas clavate; ovary 
tween 900 and 1500 m altitude: Districts ol fort- 2-carpellate; carpels synearpous: ovules 1 to 6 per 

Larnot, Moramanga, Amhalavao. and fianarantsoa locule, flattened, pendulous, imbricate; placentae 

(fig. 12). strongly flattened, elongated, adnate to the septum. 

Common names . Molompangady, Yalompangady. Infructescences 3—4 cm diam., woody when dry. 

Phenology. flowering time unknown; fruiting 


llahitat and distribution. Evergreen forests be- 


May and October. 

w 

Discussion. This species differs from the other 


with well-developed calyx remnants; individual 
fruits with endoearp hard, glossy; disks accrescent, 
pentagonal; seeds 4 to 6 per locule. strongly llat- 


Breorna species that also have < to 9 ovules pei tened, ellipsoid, red, reticulate, 
locule* and glabrous corolla lobes because the in¬ 
side of the calyx tubes is glabrous. The epithet of 


Phenology. f lowering March to May. August to 
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■ i*i | ■ | I. 0 i rounded, base rounded; margins glabrous, entire; 

lyplra-like, de(*iduous; peduncles ca. z mm long, . 

secondary veins 12 or 13 pairs per side, eueamp- 
todromous, abaxially densely pubescent, adaxu illy 
glabrous; tuft-domatia in the axils of secondary and 

tertian veins: sti[)ules 27—34 X 6—9.5 mm. cym- 


glabrous. Flowers 5-merous; calyx tubes ca. 2 mm 
long, inside glabrous, outside puberulent. lobe k s 
0.5—0.8 mm long, oblong, inside glabrous, outside 
velutinous; corolla tubes ca. 6 X 0.4 mm, redilish. 
inside puberulous. outside glabrous, lobes 2—2.2 
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elongate to capitate; ovary 2-carpellate; carpels 
synearpous; ovules 7 to 9 per locule, pendulous; 
placentae elongated. Inlructescence 


placentae elongated. Inlructescence LI —1.5 cm .. 07 ” 7 " . 

. ■ hi i i i . • r the mid-part glabrous, toward the lobes puberulous; 

diam., with well-developed calyx remnants; null- in 1 


biform, abaxially carinate, puberulous. free* at the 
base, deciduous. Inflorescences solitary, heads ca. 

m 1 

4.7 cm wide; inflorescence axes 8.5—12.5 cm. flat¬ 
tened. glabrous to puberulous; bracts calyptra-like. 
deciduous; peduncles not elongated. Flowers 5- 
merous or rarely 4-merous; calyx tubes 2.8—3 mm 
long, green, below the middle velutinous, around 


vidual fruits berry-like; endoearp soft, fibrous; 
disks accrescent, rounded; seeds 7 to 9 per locule. 


strongly flattened, with rudimentary wings 


re< 


I 


seed-coat reticulate. 


lobes ca. 2 mm long, truncate to oblong, velutinous; 
corolla tubes ca. I I mm long, glabrous. lobes ca. 
3.5 X 0.25 mm long, oblong, glabrous, puberulous 
toward the* apices; margins ciliate: anthers ca. 2 
mm long; filaments 0.5—1 mm long, flattened. Styles 

ca. 21 X 0.5 mm, glabrous: stigmas clavate; ovary 
tween 900 and 1500 m altitude: Districts ol fort- 2-carpellate; carpels synearpous: ovules 1 to 6 per 

Larnot, Moramanga, Amhalavao. and fianarantsoa locule, flattened, pendulous, imbricate; placentae 

(fig. 12). strongly flattened, elongated, adnate to the septum. 

Common names . Molompangady, Yalompangady. Infructescences 3—4 cm diam., woody when dry. 

Phenology. flowering time unknown; fruiting 


llahitat and distribution. Evergreen forests be- 


May and October. 

w 

Discussion. This species differs from the other 


with well-developed calyx remnants; individual 
fruits with endoearp hard, glossy; disks accrescent, 
pentagonal; seeds 4 to 6 per locule. strongly llat- 


Breorna species that also have < to 9 ovules pei tened, ellipsoid, red, reticulate, 
locule* and glabrous corolla lobes because the in¬ 
side of the calyx tubes is glabrous. The epithet of 


Phenology. f lowering March to May. August to 
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September; fruiting May to July. December to Jan¬ 


uary. 



Habitat and distribution. Low- and mid-; 
tndc ol eastern evergreen rainforests; Districts of 
Hi iekaville. Moramanga. and Toamasina II (Fig. 5). 


Common mimes. Molompangady and Yalotra. 
Discussion. Ridsdale (1075: 545) iiu* 



I 


inale, glabrous, free at the base, deciduous. Inflo¬ 
rescences solitary, heads ea. 0 em wide; inflores- 

w 

eenee axes l(>—21 em long, flattened, pubemlous; 
bracts calyplra-like. deciduous; peduncles not elon¬ 
gated. Flowers 5-merous; calyx tubes ea. 4 nun long, 
with prominulntis ribs, insi<l« k Innate. outside gla¬ 
brous except on upper parts ol ribs, lobes ea. 2 nun 


Breonia morrocorpo as a synonym ol B. modogos- long, oblong to truncate, pubescent; corolla tubes ea. 


c(iriensis , dismissing the former as **a hairy-leaved 
form" ol the latter. However, tb< ‘se two are quite 


11 X 1.5 nun. ribbed, glabrous, lobes ea. 5 X I 
nun, oblong, inside glabrous, outside pubemlous in 


different morphologically, as is clear from Table 5. upper third, margins eiliate; anthers ea. 2 nun long: 
Despite the striking morphological differences be- 


filamenls 0.25—0.5 mm long, flattened; styles 17—10 
X ea. 0.25 mm, glabrous; stigmas clavate: ovary 2- 


tween the two species, B. macrocarpa has not been 
recognized since its original description, partly be- earpellate; carpels svnearpous: ovules 8 per loeule. 


cause llomolle (10.40) did not provide ke\s for the pendulous, imbricate; placentae strongly flattened, 
species of Hrconia she recognized and partly be- 


elongated. Infructescenct's not seen. 



cause no collections of />. modo^asniricnsis have 
been made for almost 200 years. 

w 

Wl.il e describing this species, llomolle cited 
three specimens, Thouvenot 117 (P!), Perrier de 
Hat hie (P!), and Perrier de la lidthie 7>27U 

(P!), without selecting the type species. 

Additional specimens examined. MADAGASCAR, 
roaiiiasina: District Itrickaville, Kelmmhy. Amhalakon- 
drn, d'Jfro SC (TKI ): Disliicl Moratuaima. Perinet. 2h { H)h 


I lo hi tot ond distribution. Habitat unknown: 
Mad agasear. 

Phenology. Unknown. 

Di si mss ton. Hr, undo modagascariensis is known 
onlv from the six authentic herbarium specimens 


collected bv (aunmerson, (lhap(4i( k r. and Oreon 
during the early botanical explorations they under¬ 
took separately in 1770—1771. 1704—1808, and 5 


SF (TAN). Noyes <•/ <d. <>71 (K. MO. I*. TAN). Hazafunan- Scptrmhnwi Decemlwr 1HIH. respectively (Dorr, 
dimhison SC 252 (MO, P, TAN); District Toamasina It, 

Canton Amhodiriana. Yohimurungitra, V052 IPS (P(, ( ^/2 ( V 
AVY (P); Canton Amhodiriana, 181 lh SP (P, I KK). 21180 • t 

SF ( I KK). 2HI:tf> SF (TKI ). .m/ / SF ( I KK). S ' ‘ 


1007). No collecting localities were mentioned on 
eir laluds. This species has not been collected 



1 1 . livt Minia madtttrascariensis A. Rich.. 


in 


DC., Prodr. 4: ()20. S<*p. 1840. Sareoeephalus 

madagascaricnsis (A. Rich.) Raill., Adansonia 


OCi 



Chapeli< k r is known to have resided on the Cast 
Coast at Foulpoiute for a dozen years, and he es¬ 
tablished an experimental garden in a place known 

as Isatrano (Tamatave or Toamasina). Also. 

m • / 

he math* botanical collections around Ivoloina. 
f oiilpoint(‘. and on the island of St. Marie (all with¬ 
in Toamasina province), lienee, it is possible that 
Hn undo niodogosi'oriensis was collected from the 
above-mentioned areas of the east coast of Mada¬ 
gascar. Most ol the (‘astern coast of the country has 
been deforested for agricultural purposes and re- 
conical, ea. 45 X (> nun, glabrous. Leaves persistent, placed by secondary vegetation characterized by 
subsessile; blades ea. 45 X 45 em, broadly obovate the dominance of Ronemdo niodogosi'oriensis Sonn. 
to broadly spatlmlate. glabrous, coriaceous, not (Strelilziaeeae). Ilovvever, B. modogoseoriensis may 
glossy, apex caudate, base attenuate; midrib angular, still be extant inside protected forests (Retampona 

Reserve. Zahamena Reserve, Analamazaotra We¬ 


ll: 41 I. I87<). TYPK: “Madagascar" |Without 

t‘xaet locality |, Chopelier s.n. (lectotype, des¬ 
ignated by Ridsdale (ID75: 545), K!; isolec- 
totype, P!). Figure 



'Frees, height unknown. Dark rugose. Leafy stems 
quadrangular, glabrous. Terminal vegetative buds 


lenti< 


•ei late, prominent: margins glabrous, cut in*; 


secondary veins 18 or ID pairs per side, encamp- serve) in this area, so efforts to rediscover H. mod- 
todromous, abaxially prominent; domatia absent: agaseariensis should focus on these three protected 
stipules ea. 45 mm long, eymbiform, abaxially ear- areas and their surroundings. 


Figure 



Hn uniia lour\i. —A. Fertile hrane 


w 



\uung inlruetf‘seeue(‘. 


showing flatt<‘ii<Ml lateral profile (left): dorsal view (right). —I). M 


(Milan uisse 


—It. Mature infrueteseenee. —(]. Seed, 
etion lliromih Iruit. showimi ealvx tul><‘ and 


hicarpellate ovary with 7 to D pendnhms ovules per loeule (left): entire fruit (rig 



K. Two 



iacent flowers, show ing 


t\No adjacent ovaritxs s«‘parated: median dissection mroiig 



ower. snow mg gi; 




*ous corona and puhesctMil calyx tubes 
and hicarpellate ovary with ovules (left); entire flower, showing onlv part ol corolla lube (right). Dutis et at. 755 (MO). 
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e 8. Distinctive ve*ge 4 lative* morphological features 


I la hit a I and distribution. 


Fjvergreen lowland 


w 



separating llreonia maeroearpa anti II. madagaseariensis. rainforests, littoral forests; Districts of Memuuanga 

and Fenerive Fst (Fig. 12). 

Common names. Molompangady, Yalotra. 
Phenology. Flowering January to F el mi ary: 
fruiting March to April. 

Diseussion. This species is distinct in its leaves 
relatively short petioles. The leetotypilieation 
made l>\ Kielselalc is (|uestionahh* because llie* lec- 
totvpe. Perottet s.n ., does not match w ith Havilanel's 
(1897) remarks concerning the 4 terminal vegetative 
buds of II. memhranaeea: *4 have seen none |spe 4 e*- 

the apex uninjured." Perrottet s.n. has 
an intact and uninjured apex and was annotated by 
llaviland as Hreonia memhranaeea. I laviland dear¬ 
ly staled that the type specimen of H. memhranaeea 


Characters 

Hreonia 

macrocarpa 

II. madagas- 
cariensis 

IVtiole's 

we*ll ele 4 ve 4 leipe 4 el 

suhsessile 

Leal blaele size* 

19—88 X 15—25 e*m 

45 X 85 cm 

Ahaxial induiiie*ntuin 
ein leal blades 

elemselv pubescent 

glabrous 

Mielrih shape 

re hi ne led 

angular 

Domatia 

present 

absent 

Fe*fluncle 4 le*ngth 

8.5— 12.5 cm 

1 < >—2 1 cm 


miens w 



The leetotvpe Chapelier s.n. selected by Kidsdale 
(1975) was from the six known collections. 


Additional specimens examined. “Madagascar. Herhier was in the I ans heihaiium. llaviland mentioned 
K. Drake, P-OtlI.'W10 (F) : “Madagascar, herbarium Ki- 
cliard. P-()0ld2 ( >0 ( ) (IV* Preon s.n. (F). Conunerson s.n. 

(F not seen). 



tin* description of Hreonia mauritiana was 
based on a single specimen: he did not mention 
that this was also the case lor li. memhranaeea. 


12. Itreonia inembranaeea Havil., J. Linn. So< 




an one 


Hot. IVA: IK ( >7. TYPF^: **Madagascar.' 


|\\ ithout exact loc 


• • 



. Perottet s.n. (Iceto- 


t‘iici‘. he could possibly have seen more 
specimen of II. memhranaeea. although he did not 
eilc any other specimens in the 4 original description. 

av iland is known to have 1 visiter! the herbaria 
at the* British Museum (KM). Leiden (L), and Faris 




) 



type, designated bv Kidsdale (ID7o: 545). F!). 

Trees. 12-IK m tall. Dark rugose. I^eafv stems te 4 - 
re 4 te 4 . glabrous. Terminal vegetative buds conical. ID- 
20 X ea. 1.5 mm. puliemlent at the 4 base. I^ 4 aves from V. It is possible that the 4 “injuivd" specimens 

are at KM. Ridsdale visite^el l 


av iland. IKD7). lloweweT. I re an Ke 4 w (K). L. 
and F, I iveeive 4 d onlv the 4 specimen ol Perrottet s.n. 


I>e 4 rsiste 4 nt; pe 4 tiole 4 s 5—6 mm long, adaxiallv canalicu- se 4 e 4 n b\ I lav 


late 4 . |Hibe 4 rulous when veiling. glabres(*ent; blaele 4 s K..5- 

12.2 X 4.5-5.4 e*m. oblong, glabrous, membrana- 





< 4 e 4 he 4 rbaria while 4 preparing his revision of Af¬ 
rican and Madagascar Naucle*e*ae* (Rielselale. 1075): 
e*e 4 eius. aelaxiallv gleissv. ape*x broaellv emspielate to he 4 did not cite 4 anv syntype 4 for II. memhranaeea. 


acute 1 , base rounde'el: margins glabrous, entire: sec- I his implie 4 s that he 4 saw onlv the 4 spee imen ol Per - 

onelarv ve*ins ca. pail's pea side 4 . e 4 ue*amptoelromous. rottet s.n. at Faris. Kefeire 1 one 1 can attempt to re 4 solve 4 

adaxiallv prominulous; domatia bain in the 4 axils ol the* nomemedatural problem eil II. memhramnea , one* 

the* secondarv veins; stipules 12-21 mm long, cvm- must visit KM. L. and F and look for possible 1 speu- 

imems of II. memhramnea annotated bv Havilanel. 


biform, not carinate 4 , glabrous, live at the 4 base, eleeiel- 
uous. Infleirese*ences seilitan. he 4 ads ca. 2.2 cm wide*: 

m 

infleire 4 sceiu 4 e axe*s 1.5—5.5 cm leing, stiemglv flatteneel. 
glabrous; brae ts calvptra-like, ele 4 cieluous; pe 4 dune*le 4 s 

alv 


e a. 5 mm leing. glabrous. 



ovvers o-merems: e- 


\ 


\dditlomil specimens examined. M ADA( »AS(. AK. 
loaniasina: l)i>liicl Fe 4 ne' 4 rive-hst, Ampasina. lamptilei. 

PAtm SP (TF.F). I(>m SP (IKK). IM2I SF (F»; District 

Meirainanga. Forest erAnalaina/aotra. l/niiel IP to (F). 


tube*s 1 — 1.2 mm leing. inside Innate, emtsiele glabrous, 
leibevs 0.5—0.7 mm leing. oblong, velutineius: ceireilla 
tube*s ca. 5 X 0.5—0.7 mm. insiele 4 pubemleius. outside 
glabrous. Ieilie*s ca. 2 mm leing. obtuse tei truncate, 
puliemlous, margins e iliale 4 : anthers e a. I mm leing: 
ilaments e a. 2 mm leing. flattened, glabrous: styles 7— 
8 X e*a. 0.5 mm. glabrous; stigmas capitate; man 2- 

e*arpe 4 llate 4 ; e arjie 4 ls sv ne arpeius: eivule 4 s 8 pe 4 i leicule*. 
flattene 4 el, pe 4 ndule>us. imbricate: placentae small, edon- 
iicited. Inlmctesc 4 ences 1.5—1.8 cm eliam.. w 

P 


18. lirconiu perri< k ri lleimei lie*. Hull. Soe*. Kelt. 

. I038|. TYFK: Mad- 



F r. 84: 461. 1987 

agascar. | leiliara preiv ine*e*|: Morondava. Feiivt 
ele* Mareifandilia, Perrier de la lldtlue .151.1 


(le*e leitvpe. elesignate*el bv Kielselale 4 (1975: 

546). P!). 



we* I- 


ele 4 ve 4 leipe 4 el eiilvx remnants; individual fruits with en- 
elenarp soil, fibreius: elisks accrescent, heart-shapeel: 


Me 4 elium-si/ed trees, e*a. 8 tei 15 m tall. Kark with 
leingituelinal lissure 4 s. Le*a(v ste*ms llatte*ue*el. le *n t ie *e * I - 
late*, glabreius. lerminal ve 4 ge 4 tative 4 buds conical. 9— 
X 8-4 mm. glabrous. Le*ave*s ele*citluous; pe*tieile*s 



se 4 e* 


els I tei 8 pea leK*ule 4 , flattened, e*oncavo-ce)nvex. 88-4)0 X I..5-1.8 mm. terete 4 , glabrous or pubescent 


e 4 lli|iseiiel. re*eI; se 4 e 4 el-coat reticulate. 



teiwarel the* ape*x. lenticellate: blades 9—15 X — 18 
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|\\ ithout exact loc 


• • 



. Perottet s.n. (Iceto- 


t‘iici‘. he could possibly have seen more 
specimen of II. memhranaeea. although he did not 
eilc any other specimens in the 4 original description. 

av iland is known to have 1 visiter! the herbaria 
at the* British Museum (KM). Leiden (L), and Faris 




) 



type, designated bv Kidsdale (ID7o: 545). F!). 

Trees. 12-IK m tall. Dark rugose. I^eafv stems te 4 - 
re 4 te 4 . glabrous. Terminal vegetative buds conical. ID- 
20 X ea. 1.5 mm. puliemlent at the 4 base. I^ 4 aves from V. It is possible that the 4 “injuivd" specimens 

are at KM. Ridsdale visite^el l 


av iland. IKD7). lloweweT. I re an Ke 4 w (K). L. 
and F, I iveeive 4 d onlv the 4 specimen ol Perrottet s.n. 


I>e 4 rsiste 4 nt; pe 4 tiole 4 s 5—6 mm long, adaxiallv canalicu- se 4 e 4 n b\ I lav 


late 4 . |Hibe 4 rulous when veiling. glabres(*ent; blaele 4 s K..5- 

12.2 X 4.5-5.4 e*m. oblong, glabrous, membrana- 





< 4 e 4 he 4 rbaria while 4 preparing his revision of Af¬ 
rican and Madagascar Naucle*e*ae* (Rielselale. 1075): 
e*e 4 eius. aelaxiallv gleissv. ape*x broaellv emspielate to he 4 did not cite 4 anv syntype 4 for II. memhranaeea. 


acute 1 , base rounde'el: margins glabrous, entire: sec- I his implie 4 s that he 4 saw onlv the 4 spee imen ol Per - 

onelarv ve*ins ca. pail's pea side 4 . e 4 ue*amptoelromous. rottet s.n. at Faris. Kefeire 1 one 1 can attempt to re 4 solve 4 

adaxiallv prominulous; domatia bain in the 4 axils ol the* nomemedatural problem eil II. memhramnea , one* 

the* secondarv veins; stipules 12-21 mm long, cvm- must visit KM. L. and F and look for possible 1 speu- 

imems of II. memhramnea annotated bv Havilanel. 


biform, not carinate 4 , glabrous, live at the 4 base, eleeiel- 
uous. Infleirese*ences seilitan. he 4 ads ca. 2.2 cm wide*: 

m 

infleire 4 sceiu 4 e axe*s 1.5—5.5 cm leing, stiemglv flatteneel. 
glabrous; brae ts calvptra-like, ele 4 cieluous; pe 4 dune*le 4 s 

alv 


e a. 5 mm leing. glabrous. 



ovvers o-merems: e- 


\ 


\dditlomil specimens examined. M ADA( »AS(. AK. 
loaniasina: l)i>liicl Fe 4 ne' 4 rive-hst, Ampasina. lamptilei. 

PAtm SP (TF.F). I(>m SP (IKK). IM2I SF (F»; District 

Meirainanga. Forest erAnalaina/aotra. l/niiel IP to (F). 


tube*s 1 — 1.2 mm leing. inside Innate, emtsiele glabrous, 
leibevs 0.5—0.7 mm leing. oblong, velutineius: ceireilla 
tube*s ca. 5 X 0.5—0.7 mm. insiele 4 pubemleius. outside 
glabrous. Ieilie*s ca. 2 mm leing. obtuse tei truncate, 
puliemlous, margins e iliale 4 : anthers e a. I mm leing: 
ilaments e a. 2 mm leing. flattened, glabrous: styles 7— 
8 X e*a. 0.5 mm. glabrous; stigmas capitate; man 2- 

e*arpe 4 llate 4 ; e arjie 4 ls sv ne arpeius: eivule 4 s 8 pe 4 i leicule*. 
flattene 4 el, pe 4 ndule>us. imbricate: placentae small, edon- 
iicited. Inlmctesc 4 ences 1.5—1.8 cm eliam.. w 

P 


18. lirconiu perri< k ri lleimei lie*. Hull. Soe*. Kelt. 

. I038|. TYFK: Mad- 



F r. 84: 461. 1987 

agascar. | leiliara preiv ine*e*|: Morondava. Feiivt 
ele* Mareifandilia, Perrier de la lldtlue .151.1 


(le*e leitvpe. elesignate*el bv Kielselale 4 (1975: 

546). P!). 



we* I- 


ele 4 ve 4 leipe 4 el eiilvx remnants; individual fruits with en- 
elenarp soil, fibreius: elisks accrescent, heart-shapeel: 


Me 4 elium-si/ed trees, e*a. 8 tei 15 m tall. Kark with 
leingituelinal lissure 4 s. Le*a(v ste*ms llatte*ue*el. le *n t ie *e * I - 
late*, glabreius. lerminal ve 4 ge 4 tative 4 buds conical. 9— 
X 8-4 mm. glabrous. Le*ave*s ele*citluous; pe*tieile*s 



se 4 e* 


els I tei 8 pea leK*ule 4 , flattened, e*oncavo-ce)nvex. 88-4)0 X I..5-1.8 mm. terete 4 , glabrous or pubescent 


e 4 lli|iseiiel. re*eI; se 4 e 4 el-coat reticulate. 



teiwarel the* ape*x. lenticellate: blades 9—15 X — 18 
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Figure 12. Distribution of Breonia lowryi , B. membranacea , B. sambiranensis , and B. tsaratananensis. 


cm, broadly obovate to orbicular, pubescent or gla- tile* with rudimentary wings at the base, strongly flal- 
brous, coriaceous or rarely membranaceous, apex tened, ellipsoid, white-tinged; seed-coat reticulate. 


cuspidate to rounded, base cordate; margins gla¬ 
brous, entire; secondary veins ca. 9 pairs per side, 
the first 3 diverging from the base of the midrib, 

prominulous; domatia absent; stipules 8—14 X 3—4.2 

mm, cymbilorm, abaxially carinate, glabrous, free at 
the base, deciduous. Inflorescences solitary, heads 

m 

2.5—2.9 cm wide; inflorescence axes 2.4—3.5 cm 

long, terete, pubescent or glabrous; bracts calyptra- 
like, deciduous; peduncles 2—3 mm long. Flowers 5- 
merous; calyx tubes ca. 2.5 mm long, green, inside 


Phenology: Flowering November to January; 


fruiting January to March. 
Habitat and distribution. 





astern and nor 



below the middle glabrous, velutinous from the mid¬ 
dle toward the base of lobes, outside glabrous, lobes 
1 — 1.2 mm long, oblong, puberulous; corolla tubes 4— 


western deciduous dry forests; from Districts of 
Antsiranana II and Ambato-Boeni, Befandriana- 
Nord, Soalala, Antsalova, Belo Tsiribihina, Main- 
tirano, Marovoay, Ambilobe, and Vohemar (Fig. 5). 

Common name. Valotra. 

Flowering November—December; 
fni i t i ng J anuary—Fe 1)ruary. 

\ _ / w 

Discussion. The following were among the four 
specimens cited by Homolle in the protologue of 



r v/ i .1 lit ii i r Breonia perrieri: Perrier de la Batliie B25 (P not 

5 X ca. I mm, yellow-tinged, glabrous, lobes ca. 1.5 1 


mm long, oblong, glabrous; anthers 1 — 1.1 mm long; 
filaments ca. 1 mm long, flattened, glabrous; styles 
ca. 10 X 0.2 mm, glabrous; stigmas globose to cla- 
vate; ovary 2-carpellate; carpels syncarpous; ovules 


seen), Perrier de la Bdthie I7B52 (P not seen), and 
Greve s.n. (P not seen). 


A dditional specimens exami ned. M A DAG A S(! AI {. An- 

tsiranana: District Antsiranana II, Ankarana, Amhdoman- 


2 to 3 per locule, strongly flattened, pendulous, im- godro, Foret de Bezono ,29653 5FfFFF); Mahamasina. Re- 

bricate; placentae small, elongated. Infructescences 8<>,ve ^peciale d Ankarana, M a /comber et al. 1833 (k, MO, 

. 0 ^ ^ ,. . . ii i I ii P, TAN), Razafimandimbison SG 273 (MO, P, TAIN); Foret 

.0-2.2 cm diam., with well-developed calyx rem- , rAm | )re 6]81 SF (TKF) 66]6 SF (TEF) . ,,| ateau 

nants; individual fruits with endocarp hard, glossy; ,|*AnkaraNa a IWsI (rAmhondromifeln, 3026 SF(k. I KK); 

W 

disks accrescent, hearl-shaped; seeds 1 to 2 per loc- District Vohemar, Foret d'Analafiana an non! de la base 
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Figure 12. Distribution of Breonia lowryi , B. membranacea , B. sambiranensis , and B. tsaratananensis. 


cm, broadly obovate to orbicular, pubescent or gla- tile* with rudimentary wings at the base, strongly flal- 
brous, coriaceous or rarely membranaceous, apex tened, ellipsoid, white-tinged; seed-coat reticulate. 


cuspidate to rounded, base cordate; margins gla¬ 
brous, entire; secondary veins ca. 9 pairs per side, 
the first 3 diverging from the base of the midrib, 

prominulous; domatia absent; stipules 8—14 X 3—4.2 

mm, cymbilorm, abaxially carinate, glabrous, free at 
the base, deciduous. Inflorescences solitary, heads 

m 

2.5—2.9 cm wide; inflorescence axes 2.4—3.5 cm 

long, terete, pubescent or glabrous; bracts calyptra- 
like, deciduous; peduncles 2—3 mm long. Flowers 5- 
merous; calyx tubes ca. 2.5 mm long, green, inside 


Phenology: Flowering November to January; 


fruiting January to March. 
Habitat and distribution. 





astern and nor 



below the middle glabrous, velutinous from the mid¬ 
dle toward the base of lobes, outside glabrous, lobes 
1 — 1.2 mm long, oblong, puberulous; corolla tubes 4— 


western deciduous dry forests; from Districts of 
Antsiranana II and Ambato-Boeni, Befandriana- 
Nord, Soalala, Antsalova, Belo Tsiribihina, Main- 
tirano, Marovoay, Ambilobe, and Vohemar (Fig. 5). 

Common name. Valotra. 

Flowering November—December; 
fni i t i ng J anuary—Fe 1)ruary. 

\ _ / w 

Discussion. The following were among the four 
specimens cited by Homolle in the protologue of 



r v/ i .1 lit ii i r Breonia perrieri: Perrier de la Batliie B25 (P not 

5 X ca. I mm, yellow-tinged, glabrous, lobes ca. 1.5 1 


mm long, oblong, glabrous; anthers 1 — 1.1 mm long; 
filaments ca. 1 mm long, flattened, glabrous; styles 
ca. 10 X 0.2 mm, glabrous; stigmas globose to cla- 
vate; ovary 2-carpellate; carpels syncarpous; ovules 


seen), Perrier de la Bdthie I7B52 (P not seen), and 
Greve s.n. (P not seen). 


A dditional specimens exami ned. M A DAG A S(! AI {. An- 

tsiranana: District Antsiranana II, Ankarana, Amhdoman- 


2 to 3 per locule, strongly flattened, pendulous, im- godro, Foret de Bezono ,29653 5FfFFF); Mahamasina. Re- 

bricate; placentae small, elongated. Infructescences 8<>,ve ^peciale d Ankarana, M a /comber et al. 1833 (k, MO, 

. 0 ^ ^ ,. . . ii i I ii P, TAN), Razafimandimbison SG 273 (MO, P, TAIN); Foret 

.0-2.2 cm diam., with well-developed calyx rem- , rAm | )re 6]81 SF (TKF) 66]6 SF (TEF) . ,,| ateau 

nants; individual fruits with endocarp hard, glossy; ,|*AnkaraNa a IWsI (rAmhondromifeln, 3026 SF(k. I KK); 

W 

disks accrescent, hearl-shaped; seeds 1 to 2 per loc- District Vohemar, Foret d'Analafiana an non! de la base 
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Manambery, 27502 SF ( I KK); 14 km K of \ohemar. near 
Analafiana, /567.7 Sh ( I KK); Ankara, 6606 Sh (IKT ). Ma- 
liujungu: District Ambato-Boeni, Ankirihitra, hire! 
<T Anatialabe, 10270 SF ( I KK); District Befandriana-Nord, 
Amhahivahv, Koret d'Andemhikelv, 1006 / ( I KK); Foret 

if i 

dc Marohogo a Kouest tie Mahajanga, IH150 SF (I KK); Dis- 
Iricl Antsalova, a 5 km a I’Kst dc Bcvitika. Dibat it* Conte 

2671 (K. MO, II TAN), hdmt et at. 2261 (K. MO. \\ TAN); 

Malcan dc Bemaraha. an\ cmirons tic Tsiandro, 6754 >A 
( I KK). Jonghitid et al. 2112 (K. MO. \ \ TAN). Mlliers et al. 
1216 (MO. \\ T\N); District Soalala, Gomnume \ndrano- 



'jo(j') w'l’ /'P \ \ i \ I | -*-/ - i'r /'rrr\ r r’ | II CSSCtl lllfloM'SCeHCC I)I at*tS W 

mavo, 2222 Sr (IAN). Andranomavo, l/r>6r>Sr (I hr). lo- 1 


c. st rough flattened, ellipsoid, angular, red; seed- 
eoal reticulate. 

Habitat and distribution . Lowland rainforests; 

District of Maroantsetra (Fig. 10). 

Common names . Valolralotsy. 

rh etiology. Flowering April; fruiting November. 

Discussion. This species is very different from 
other species of Hreonia because of its tubular, ap- 

3 to 4 broadly 




triangular lobes and post-anthesis fusion of adja- 


liara: District Belo Tsirihihina. Tsimafana, , 

7 ( M7 SF (W\V). l\oves et al. I02tt(k, MO, I \ TAN); District cent ovaries. The specific epithet honors 



Momndava, Tsimembo-limite concession dc M. Baillic. 

H245 SF (I KK); Ankilatsv. Uu7 SF (TKK). 


II. ltv*eonia licliaidsouii Ka/afim.. sp. nov. 

n KF: Madagascar. |Toamasina provinet‘|; Ma¬ 
roantsetra. Jardin botanicpie dc Karankaraina. 


I() June 1005 (II). /‘/.750 SF (holotype, I KK) 


Figure 13. 


Uiehardson. who was mv Kh.l). advisor as well as 

m 

the Managin' of the Graduate Program at the Mis¬ 
souri Botanical Garden. This species is extremely 
rare and has not been collected since l ( H>5. 

Faraty/te. MADAGASCAR. Toamusina: District Ma¬ 
roantsetra. Jardin botanique dc I'arankaraina. 12211 SF 

(TKK). 



ace species a congcncns mnoicsccnliac hracteis tuh- 
osis adpressis in I triangulares Ires quutuorve desinen- 
tihus alque ovariis contiguis post anlhcsin distinguilur. 



Trees, 15—30 m tall. Bark fissured longitudinally. 



gun irons, i emu nut \ egetative 


Lealv stems terete. 

w " 

buds conical. 3— \ X 1 — 1.5 mm. glabrous. Leaves 
persistent: petioles 7—10 X ea. I mm. terete, gla¬ 
brous; blades 5—7.7 X 2.5—3.7 cm, oblanceolale to 


15. lireonia samhiraneiisis Ka/afim., sp. nov. 


TVBK: Mad agasear. 



siranana province |: 



Nosv be, Deserve Naturelle Integrate de Lo- 

kobe. I3°24'S, 48°20'K. 350 m, 7 July 1005 
. Antilahimena 227 (liolotvpe, TAN: isotype. 
MO). Figures 3C, 41), and 14. 

ace species a congeneris cabcis luho hre\ i prommulc 
costalo cl lohulis brc\ihus in i*cnlro non prolumlc lo\co- 
lalis. ad margincs protuhcrationcs hrc\cs slylum versus 


dircclas g(*rc 



s distinguilur. 


ovate, glabrous, membranaceous, apex cuspidate to 
acute, base acute; margins glabrous, entire; second¬ 
ary veins 5 to 7 pairs per side, eucamptodromous. Trees, randy shrubs. (6—)10—20 m tall. Bark 
inconspicuous; dornatia cryptic-type in tin* second- smooth, glabrous. Lealv stems quadrangular, gla- 
arv veins, glabrous, adaxiallv prominent; stipules ea. I irons, lentieellate. Terminal vegetative buds coni- 

5 X 1 — 1.5 mm. eymbiform. not earinal(\ fret* at the cal, ea. 5 X 2—3 mm, glabrous. Leaves persistent: 
base, deciduous. Inflorescence solitary, heads ea. 2 petioles 15—30 mm long, adaxiallv canaliculate, 

cm wide; inflorescence axes 2.5—3 cm long, terete. glabrous; blades (8.5—) 12—17.5 X 4.7—0.5 cm. 


glabrous; peduncles ea. 5 mm long; bracts tubular broad In ovale to broadly obovate. or broadly ovate 

to narrowl\ o\ate, glal irons, coriaceous, glossv. apex 
mucronulate to acute or mucronulatc to obtuse. 


wiin 3—1 broadl\ triangular lobes, not enclosing tin 



young inflorescence, persistent. Mowers .vmerous or 
rarelv 4-merous: calvx lubes ea. I mm long, inside 


glahroiis. «‘\c<‘|>l nl lli«“ liiisr \cliilinoiis. outside ill 
llie I last* velutmous. in 



pubeiulous; corolla tubes ea. 1 X 0.3—0.5 mm, gla- 


base cuneale. low er surfaces veI low - red-tinged 
when 1 1r\; margins entire, glabrous; secondary veins 
mid-parts glabrous, to- 5 to 0 per side, eucamptodromous. dark red when 
ward the lobes pubemlous. lobes broadly triangular. dry, abaxiallv prominulous; dornatia absent: stip¬ 
ules (>—7 X 4—5 mm. eymbiform. not carinate, gla¬ 
brous. fret* al the base, deciduous. Inflorescence 
thers 2-2.5 mm long; filaments ea. 0.1 mm long. solitary, heads 3—3.7 cm wide; inflorescence axes 

aliened; styles ea. 7 X 0.5 mm. glabrous: stigmas 2.5—3 cm long, flattened, glabrous; bracts ealyptra- 

globose to elavate; ovary 2-earpellate. adjacent ova- like, deciduous: peduncles 1.5—2.2 mm long, gla- 

ries Iust*d onlv at the base: carpels svnearpous; brous. Flowers 5-merous: calyx lubes 1 — 1.2 mm 


brous, lobes ea. 1.5 mm long, oblong, glabrous; an- 


large. elongated, occupying the upper third of tlit 


ovules 5 per loeule, pendulous, imbricate; placentae long, infundibular, prominulously ribbed, glabrous: 

lobes 0.2—0.3 mm long, truncate, hearing a shallow 
well- depression in the center, a short protuberance on 

toward the style (F ig. I4D). tomentose; 



oeme. 



leseences 1 — 1.5 cm diam.. 


vv 



developt*d calvx rt*mnanls. adjacent ovaries fused up 



e et ire 


to tht* mid-point: individual fruits with endoearp soft, corolla lubes 7—8 X 0.8—0.0 mm. inside puberu- 
librous; disks accrescent, obeonieal: seeds 5 per loe- 


loiis. outside glabrous. Iul)«‘s ea. :i mm long, omong. 
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Manambery, 27502 SF ( I KK); 14 km K of \ohemar. near 
Analafiana, /567.7 Sh ( I KK); Ankara, 6606 Sh (IKT ). Ma- 
liujungu: District Ambato-Boeni, Ankirihitra, hire! 
<T Anatialabe, 10270 SF ( I KK); District Befandriana-Nord, 
Amhahivahv, Koret d'Andemhikelv, 1006 / ( I KK); Foret 

if i 

dc Marohogo a Kouest tie Mahajanga, IH150 SF (I KK); Dis- 
Iricl Antsalova, a 5 km a I’Kst dc Bcvitika. Dibat it* Conte 
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mavo, 2222 Sr (IAN). Andranomavo, l/r>6r>Sr (I hr). lo- 1 


c. st rough flattened, ellipsoid, angular, red; seed- 
eoal reticulate. 

Habitat and distribution . Lowland rainforests; 

District of Maroantsetra (Fig. 10). 

Common names . Valolralotsy. 

rh etiology. Flowering April; fruiting November. 

Discussion. This species is very different from 
other species of Hreonia because of its tubular, ap- 

3 to 4 broadly 
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Momndava, Tsimembo-limite concession dc M. Baillic. 
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Figure 13. 


Uiehardson. who was mv Kh.l). advisor as well as 
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the Managin' of the Graduate Program at the Mis¬ 
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rare and has not been collected since l ( H>5. 

Faraty/te. MADAGASCAR. Toamusina: District Ma¬ 
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ace species a congcncns mnoicsccnliac hracteis tuh- 
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gun irons, i emu nut \ egetative 


Lealv stems terete. 
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buds conical. 3— \ X 1 — 1.5 mm. glabrous. Leaves 
persistent: petioles 7—10 X ea. I mm. terete, gla¬ 
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Nosv be, Deserve Naturelle Integrate de Lo- 
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thers 2-2.5 mm long; filaments ea. 0.1 mm long. solitary, heads 3—3.7 cm wide; inflorescence axes 
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ries Iust*d onlv at the base: carpels svnearpous; brous. Flowers 5-merous: calyx lubes 1 — 1.2 mm 


brous, lobes ea. 1.5 mm long, oblong, glabrous; an- 


large. elongated, occupying the upper third of tlit 


ovules 5 per loeule, pendulous, imbricate; placentae long, infundibular, prominulously ribbed, glabrous: 

lobes 0.2—0.3 mm long, truncate, hearing a shallow 
well- depression in the center, a short protuberance on 

toward the style (F ig. I4D). tomentose; 



oeme. 



leseences 1 — 1.5 cm diam.. 


vv 



developt*d calvx rt*mnanls. adjacent ovaries fused up 



e et ire 


to tht* mid-point: individual fruits with endoearp soft, corolla lubes 7—8 X 0.8—0.0 mm. inside puberu- 
librous; disks accrescent, obeonieal: seeds 5 per loe- 


loiis. outside glabrous. Iul)«‘s ea. :i mm long, omong. 
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recurved, with protuberance abaxially (Kig. 14K), margins glabrous, entire; secondary veins ea. 7 
glabrous, with a few scattered hairs at the apex, pairs per side, eucamptodromous, barely evident on 
ciliate; anthers ea. 1.2 mm long; filaments 0.1—0.2 upper surfaces, red-tinged when dry: domatia pock- 


mm long; styles ca. 13 X 0.1 mm; stigmas elavate; 


et-tvpe in the axils ol secondary veins, glabrous; 


ovary 2-carpellate; carpels synearpous; ovules 4 to stipules ca. 5X2 mm, cymbiform. not carinate. 
5 per locule, flattened, imbricate; placentae elon- puberulous, free at the base, deciduous. Inflores- 


gated, strongly flattened. Infruetcseences 1.2—1.0 


eence solitary, heads 1 — 1.2 cm wide; inflorescence 

w 

cm diam., w ith accrescent calyx remnants; individ- axes 2.4—3.8 cm long, usually bent and twisted 

ual fruits with endocarps soft, fibrous; disks ac- when dry, terete, pubescent to velutinous; bracts 

crescent, napiform; seeds 4 to 5 per locule, con- calyptra-like, deciduous; peduncles ea. 1 mm long. 



eavo-eonvex, ellipsoid, red; seed-coat reticulate. 

Habitat and distribution. This species occurs 
in low- and mid-altitude evergreen rainforests; Dis¬ 
tricts of Nosy He. Ambanja, and Maroantsetra (b ig. 
12 ). 

Common name. 

Phenology. f lowering March to July: fruiting 
October to November. 

Discussion . This species is distinct in its short ca¬ 
lyx tubes prominulously ribbed, short calyx lobes vvi 
shallow depressions in the center, and short protu¬ 
berances on the edge toward the style (f ig. 141)). The 
specific epithet refers to the Sambirano regions. 

Para types. MADAGASCAR. Antananarivo: District 
Ankazohe. Foret d/Amhohilantelv, 8413 SF (TEF). Antsi- 

w 

ranana: District Amhanja, Manongarivo Special Reserve, 
Massil (lc Rekolosv. 11430 Sh (TKF); District Nosy he. 



Lokohe. 9 220 SF (TKF), 11407 SF (TEF). 24733 SF 
(TKF), 3324 Kl\ (TKF), Hirkinshaw 39 (K. MO); Remarivo. 
Audi oranga. ravin de Retsomanga, 841 SF ( K, M(). fKF). 
loaniasina: District Maroantsetra, Masoala Peninsula, S 
of the village of Amhanizana, Behasy & Vasey 203 (MO). 
Babe 113 (MO). 


e (*x 


16. Breonia sphaerantlia (Haill.) Huinull 

Rid sdale, Hlumea 22: 546. 1975. Franchetia 
sphaerantlia Haill., Hull. Soc. Linn. Paris (>(): 
477. 1885. T\ PE: Madagascar. | W ithout exact 

locality), Hildebrandt 3309 (holotype, P!; iso¬ 
types, K!, L!). 

Flattospermum longipetiolatum Soler., Hull. Herb. Roissier 
I: 277. 1893. f\PE: Madagascar. | W i t lion t exact lo- 
<*alilv|, Hildebrand/ 3309 (holotype, L!: isotv pes. K!. 

P!). Figure 2R. 

Breonia parvijlora Havil., J. Linn. Soc. Rot. 33: 37. 1897. 
TYPE: “Madagascar/" |Without exact locality], llil- 
debrandt 3309 (holotype, K!; isotypes, L!, P!). 

Shrubs to large trees. 7—18 m tall. Bark white- 
tinged, rugose. Leafy stems terete, puberulous to 
pubescent, lenticellate. Terminal vegetative buds. 

conical, 2—3 X 1.2—1.5 mm, puberulous. Leaves 
persistent; petioles 15—20 X 0.9—1 mm, terete, pu¬ 
berulous; blades 5.2—6.7 X 2.5—3.9 cm, e 



oblanceolate (oblong to oblanceolate), adaxiallv gla¬ 
brous. abaxially puberulous, membranaceous, 
glossv. apex acuminate, base rounded to truncate; 


dowers mostly 4-merous or rarely 5-merous: ealvx 

m • 

tubes ca. 1 mm long, green-yellow-tinged, inside 
velutinous. outside pubescent, lobes ca. 0.5 mm 


long, triangular, pubescent; corolla tubes 4.2—4.3 
X ca. 0.2 mm, yellow-tinged, glabrous, lobes ca. 
1.2 mm long, elliptic, lower parts glabrous, toward 
the apex puberulous, ciliate; anthers ca. I mm long: 
filaments ca. 0.2 mm long, terete, glabrous; styles 
6—7 X ca. 0.8 mm. glabrous; stigmas globose to 
elavate: ovarv 2-carpellate; carpels coherent; ovule 
I per locule. pendulous; placentae small, ovate. In- 
fructeseences 4—10 mm diam.. densely pubescent. 

well-developed calyx remnants; individual 


vv 



nils with endocarp hard, glossy: disks accrescent, 
obconieal; seeds I per locule. with one side convex, 
the other flattened, ellipsoid, red; seed-coat lineate. 

Habitat and distribution. I,owland evergreen 

rainforests: Districts of Antsiranana II. Nosy He. 

* 

Ambanja. and Hefandriana-Nord (f ig. 10). 

Phenology. f lowering January—July; fruiting 
March—December. 

Discussion. Hail Ion (1885). Solcredcr (1893). 
and Haviland (1897) all used different sheets of the 
same collection. Hildebrandt 3309. as the basis for 


Franchetia sphaerantlia , Flattospermum longipe¬ 
tiolatum. and Breonia parvijolia , respectively. Nei¬ 
ther Solereder nor Haviland knew about Franchetia 
sphaerantlia. and Haviland did not cite Flattosper¬ 
mum longipetiolatum either. 


1 dditional specimens examined. MADAGASCAR. 
Antsiranana: District \ntsiranana II. Canton Anamakia, 
\nkolikona. 13273 Sh (TEF); bon Is <le riviere kongony. 

Ambaliha, 2950 SF (TAN, TEF); District Nosj h<‘. Lokohe 

Reserve, Antilahimena 82 (k. MO); Lokohe. 7822 B\ 

, 11417 SF (TEF), 



(TAIN), 9229 BN (TAN). 9433 BN 
24704 SF (TEF): District Amhanja. Bandrianaivo 233 
(MO); Canton Marovalo, Reangona, Rakoto 9 ( I AN). Ma- 
Imjanga: District Relamliiana-Nonl. Commune Tsaraho- 


iKMiana. f oret domaniale d’Antetezana. 13947 Sb 
unknown local it v . 02. >7 A’ Y (TEF). 


* f * >rn i ^ ^ 


T : 


ie to IT. Breonia stipulata Havil., J. Linn. Soc. Hot. 


33: 35. 1897. I Y PE: “Madagascar, Northwest'* 
without exact I ocalitvl, 1841 (fr), Pervilld s.ru 



dotype, P!). 







Volume 89, Number 1 
2002 


Razafimandimbison 
Revision of Breonia 


29 
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glabrous, with a few scattered hairs at the apex, pairs per side, eucamptodromous, barely evident on 
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Frees or shrubs, 15—25 m tall, bark rugose. Ijcafy 
sterns quadrangular, glabrous. Tenninal vegetative 
buds corneal, 10—22 X 2—3 mm, glabrous, leaves 
deciduous; petioles 12—22 X 1.5—2 mm, adaxially 
canaliculate, glabrous; blades 10—18.5 (—24.5) X 4.5 

6(-8) cm, elliptic to lanceolate, glabrous, coriaceous, 
not glossy, both apex and base acute; margins gla¬ 


brous. entire; secondary veins (9 



or 12 pairs per 


18. Breonia taolagnaroensis Razafim., sp. nov. 

TYPE: Madagascar. [Without exact locality 
Commerson s.n. (holotype, P!). Figure 2F. 

Haec species a congeneris disco neelarifero peiitagono 
aeereseente pernragno distinguitur; ex sylvis liltoralihus 
prope Taolagnaro tanlurn cognita. 

Shrubs, 4—6 m tall. Bark rugose with annular 


side, eucamptodromous. abaxially prominulous; dom- fissures. Leafy stems quadrangular, glabrous, ler- 
atia absent (hairy or orvpt-typc domatia in the axils minal vegetative buds conical. 5—6 X ca. 3 mm. 
of secondary veins); stipules 15-18 X 2.2-2.5(-3) glabrous. Leaves persistent; petioles 13-20 X ca. 

2.5 mm, adaxially canaliculate, glabrous; blades 9— 
-16) X 3.5—6.5 cm, ovate to oblong, glabrous. 



nan, evmbiform, narrow Iv carinate abaxiallv. glabrous. 

• r * 

free at the base, deciduous. Inflorescences solitary. 

m 

heads 2.2-2.5 cm wide: inflorescence axes 4-6 cm coriaceous, glossy, apex rounded to broadly cuspi- 
long, strongly flattened, glabrous; bracts calyplra-like, dale, base cuneate; margins glabrous, entire; sec- 
deciduous; peduncles I mm long. Flowers 5-merous ondary veins (7—)9 to 10 |>airs per side, eueamp- 

todromous; domatia absent; stipules (>—10 mm long. 


or rarely 4-memus; calvx tubes ca. 2 mm long, inside 

m w * ■ 

lanate, outside glabrous, toward the lobes puberulous, 
lobes ca. I mm long, oblong, tomentose; corolla tubes 
ca. 5 X 0.9—1 mm, glabrous, lobes 1.5—2 mm long. 


evmbiform. not carinate, free at the base, g teti>t 'OUS. 

w 

deciduous. Inflorescence not seen: inflorescence 

axes (4—)6—8.5 cm long, strongly flattened: bracts 


oblong, glabrous; anthers ca. 1.5 mm long; filaments not seen: peduncles absent. Flowers not seen. In- 

0.2-0.3 mm long; styles ca. 10 X I mm, glabrous; fructescences 1.5-2 cm diam., with well-developed 

stigmas elavale to slightly cylindrical; ovary 2-earpel- calyx remnants: individual fruits with endocarp 

late: caipels svncai*|)ous; ovules 1 to 2 per loculi 1 , hard, glossy: disks accrescent, pentagonal; seed 1 

pendulous, imbricate; placentae ovate, small. Inf rue- per loeule, concavo-convex, with rudimentary wings 

leseences 1.5—1.7 cm diam.. with well-developed ca¬ 
lvx remnants; individual fruits with endocarp hard, 
glossv; disks accrescent, heart-shaped; seeds I per 
loeule, pendulous, concavo-convex, ellipsoid, both 
ends acute, red: seed-coal reticulate. 


at both ends, red; seed-coat reticulate. 


Ildbilut and distribution. Littoral forests and 
evergreen rainforests: Districts of Fort-Dauphin and 

Farafangana (Fig. 10). 

Common names . Valotrangady. Molompangady, 


Habitat and distribution. Deciduous dry for- an< ^ Marotsaka. 


ests; Districts of Maintirano. Sambava, Andapa. 
Ant siranana II. and Antsalova (Fig. 10). 

Common names. Valitsy and Vaomolompangady. 
Phenology. F lowering ()ctober to December; 
fruiting December to February. 


Phenology. Flowering unknown: fruiting Octo¬ 
ber to December. 

Discussion. Bosser (1984) argued that the type 
specimen of Cephalidium citrijolium (Loir.) A. 
Rich, is the Commerson collection on which I base 
Breonia taolagnaroensis. I disagree with Bosser be- 

Additiomd specimens examined. MADAGASCAR. An- cause Commerson s.n. now in V has fruits only, but 
tsiv'unuiia: District Andapa. Mandena. Foret do Marojejx. 

Hakotaza!\ Raharibda 2IR9 (TAM): lisiere do foret. Rak- 
otozafy Raharila/a 2271 (TAN); trail to the summit ol 
Mamjejv F.sl. NW ol Mandena. Miller Md) ( ) (K. M(). l\ 

TAN): District Antsiranana II. Anivorano-Nord. Amharara- 



used a specimen w 



>< 



ower i 



tamisakana, lotto? Sk ( I F.F ). Maliajanga: District Anlsa- 
lova, I km a I Flst de Bevitika. Ixihat et ill. 22(72 (K. MO. 
F): Botomena. / I01W li!\ (TFT ); Tsiandro, Foret d Anlsing\ 
aux environs de la clairiere de piste (FAml)o<liriana. 6/9/ 

SF ( I FF). 12022 SF ( I FF). 12020 SF (TFT9: Foret de \a- 
loala, [collector unknown]. 2200 (TAN). 


on which to base his Cephalidium. Commerson s.n. 
has a flower only and matches FoireTs original de- 

w 

script ions of his Nauclea citrijolia. 

Breonia taolagnaroensis is distinguished from the 
other spec ies of Breonia bv its massive, accrescent 
pentagonal disks, and is known only from the 1 littoral 
forests of the Taolagnaro (Fort-Dauphin) regions, 
thus the specific epithet. The type specimen of 



view (riy; 



, —F. Median dissection through flower, showing hicarpellate ovary with numerous ovules (left); entire flower, 
showing part of corolla tube (right). —G. Dissection through a calyx remnant and a carpel of a separate fruit (left): 
entire individual fruit (right). —H. Naked carpel, showing an accrescent disk adnate to the septum and 5 ovules 

attached to the placentae. A—F from 14220 SF ( ITT) and G from 12311 SF (TET). 
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Additiomd specimens examined. MADAGASCAR. An- cause Commerson s.n. now in V has fruits only, but 
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used a specimen w 



>< 



ower i 
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on which to base his Cephalidium. Commerson s.n. 
has a flower only and matches FoireTs original de- 

w 

script ions of his Nauclea citrijolia. 
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view (riy; 



, —F. Median dissection through flower, showing hicarpellate ovary with numerous ovules (left); entire flower, 
showing part of corolla tube (right). —G. Dissection through a calyx remnant and a carpel of a separate fruit (left): 
entire individual fruit (right). —H. Naked carpel, showing an accrescent disk adnate to the septum and 5 ovules 
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I'ignre I t. Itn’onm suiiibiraiu'iisis. —A. Fertile branch with inlmctescences. —It. Fertile branch with inflorescences. 


—(!. Mature inlmelescence. —I). (!alvv. —K. A corolla lobe hearing a protuberance.—K Two adjacent llowcrs. showing 
two adjacent o\arics separated: median dissection ihmuah Mower. showing a ealw and corolla lubes. and o\ar\ licit): 
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species was identified by Capuron (1973b) as Breon- Habitat and distribution . Evergreen rainforests 
ia chinensis (Lam.) Capuron; however, it is distin- and littoral forests; Districts of Maroantsetra, Brick- 
guished from B. chinensis by having bark with an- aville, and Fenerive Est (Fig. 10). 


nular fissures and by a single ovule per locule. 

Paratypes . MADAGASCAR. Fianarantsoa: District 
Farafangana, Horombe, 4855 SF(TEF); Foret de Manornbo, 
23641 SF (TEF). Toliara: District Fort-Dauphin, Foret 
(fAnalalava, Diimetz 1367 (K, MO); Foret d* Handy au Nord 
de Fort-Dauphin, 20558 SF (TEF), McPherson 14391 (K, 
MO, TEF); Manantenina, Beharena, 10925 SF (TEF). 


Common names . Molompangady mena (red li|)s 
of spade). 

Phenology. Flowering December to February; 
fruiting February to April. 

Discussion . The specific epithet honors Char¬ 
lotte Taylor, a Rubiaceae specialist who has studied 
mostly the Neotropical Rubiaceae. Charlotte has 
taught me various aspects of taxonomy, including 
19. Breonia tayloriana Razafim., sp. nov. nomenclature, describing new species, writing a 
TYPE: Madagascar, loamasina: Fenerive Est. monograph, herbarium curation, and spec imen an- 

Tampolo, 3 Jan. 1956 (H), 15703 SF (holotype, not ation. The present revision was carried out un- 

TEF). Figure 15. 

Haec species a congeneris stipulis semipersistentibus 
amplis abaxialiter carinatis perfacile distinguitur. 


der h 


er supervision 


Paratypes. MADAGASCAR. Toamasina: District 
Fenerive-Est, Canton Ampasina, ltampolo, Zavah Paul 
321-K-107 (TEF); District Brickaville, Amhila Lemaitso, 
Medium-sized trees, 9—10 rn tall. Bark longitu- Ampanotoamaizina, 8317 SF (TEF); District Maroantsetra, 


(finally fissured. Leafy stems quadrangular, lenticel- 
late, glabrous. Terminal vegetative buds conical, 13— 


Masoala peninsula, coastal sand forest just N of Antalavia 

Schatz et al. 1912 (K, MO, P, TAN); Jardin botanique d< 
Farankaraina, 5652 SF (TEF), 63-H-I99 ( PEF); | Locality 


30 X 7-10 mm, glabrous. Leaves persistent, petioles Lin known| 32928 SF (TEF) 

22—35 X 2—4.5 mm, adaxially canaliculate, gla¬ 
brous; blades 18— 32 X 10—15.5 cm, broadly obovate 20. Breonia isaralananensis Razafim., s|). nov. 
to broadly ovate, reddish, glabrous, coriaceous, 

glossy, apex obtuse to rounded, base cuneate; mar¬ 
gins glabrous, entire; secondary veins 7 to 9 pairs 
per side, eucamptodromous, prominulous; without 
domatia; stipules 19—31 X 9—12.1 mm, cymbiform, 

abaxiallv carinate, glabrous, united at the base, 
semi-persistent. Inflorescences solitary (2 per axil), 
heads 3.2—3.5 cm wide; inflorescence axes 3.2—4.2 
cm long, strongly flattened, glabrous; bracts calyptra- 
like, deciduous; peduncles 1—2 mm long. Flowers 5- 


TYPE: Madagascar. [Antsiranana province 
Massif de Tsaratanana, haut bassin de la Bean- 
drarezina (Andranomena), affluent rive gauche 
de la Mahavavy, 2000—2300 m, 1 1 Nov. 1966 
(fr), 27049 SF (holotype, TEF). Figure 16. 

Haec species a congeneris tube calycino supra medium 
dilatato apicem basemque constricto facile distinguitur. 

Trees, 15—30 m tall. Lealv stems quadrangular. 


glabrous. Bark 


rugose. Terminal 


vegetative buds 


lanate, outside glabrous, lobes ca. 1.7 mm long, ob¬ 
long: to truncate, lanate; corolla tubes 8—9 X ca. I 


merous; calyx tubes ca. 2 mm long, green, inside conical, 8—9 X ca. 3 mm, glabrous. Leaves persis¬ 
tent, petioles 15—20 mm long, adaxially canaliculate. 

glabrous; blades 9.5—11.3 X 5.2—6.5 cm, elliptic to 

mm, light beige to cream, inside puberulous, outside obovate, glabrous, coriaceous, brittle when dry. 

glabrous, lobes ca. 1.8 mm long, oblong, at the lower glossy, apex mucronulate. base attenuate; margins 

parts glabrous, puberulous toward the apex; anthers glabrous, revolute, entire; secondary veins ca. 7 

ca. 1 mm long; filaments ca. 0.1 mm long, glabrous. pairs per side, orange to yellow-tinged, eucampto- 

terete; styles ca. 13 X 0.2 mm, glabrous; stigmas 
clavate; ovary 2-carpel late; carpels synearpous; 


dromons, prominulous; cryptic-type domatia at the 
base of the secondary veins, evident, ovate, glabrous; 


ovules 2 to 4 per locule, strongly flattened, pendu- stipules ca. 10 X 3 mm. cymbiform, not carinate. 
Ions, imbricate; placentae elongated. Inlructescences 


glabrous, deciduous. Inflorescences solitary, heads 


2—2.4 cm diarn., with well-developed calyx rem- ca 1.7 cm wide; inflorescence axes 2.5—3.3 cm long, 

nants; individual fruits with endocarp soft, fibrous; slightly flattened, woody, densely pubescent; bracts 

disks accrescent, obconical; seeds I to 2 per locule calyptra-like, deciduous; peduncles ca. 1—2 mm 

strongly flattened, ellipsoid, red; seed-coat reticulate. long, densely pubescent. Flowers 5-merous or rarely 


entire flower (right). —G. Two adjacent fruits, showing two adjacent carpels separated: median dissection of mature 
infructeseence, showing accrescent disk and seeds. —H. Seed, dorsal view (left); lateral view (right). A—h from Anti- 

lahimena 237 (MO) and G from 11407 SF (TEF). 
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Figure 15. 

jacent (lowers, 
ovaries (lefl); e 
\\ ilh young see 


lirronid tayloriana .— \. Fertile branch with inflorescence and semi-persistent stipules. —H. Two ad- 
showing two adjacent ovaries separated: median dissection through llovver, showing lanate calyx and 
ntire (lower (right). —C. Median dissection through a separate (ruit, showing accrescent disk and ovaries 


ds. A-C from 1570.1 Sh 





















































































34 


Annals of the 

Missouri Botanical Garden 



Figure 15. 

jacent (lowers, 
ovaries (lefl); e 
\\ ilh young see 


lirronid tayloriana .— \. Fertile branch with inflorescence and semi-persistent stipules. —H. Two ad- 
showing two adjacent ovaries separated: median dissection through llovver, showing lanate calyx and 
ntire (lower (right). —C. Median dissection through a separate (ruit, showing accrescent disk and ovaries 


ds. A-C from 1570.1 Sh 





















































































Volume 89, Number 1 
2002 


Razafimandimbison 
Revision of Breonia 


35 




Figure 16. 


Hreonia tsaratananen.sis. 


A. Fertile hrancii w ilh a young inflorescence and a nialure inlructescence. 


—B. Two adjacent flowers, showing two adjacent ovaries separated: median dissection of calyx with adaxial view (left); 
ahaxial view (right). —C. Median dissection through fruit, showing accrescent disk and carpels with seeds (left); entire 
fruit (right). —I). I)i ssected unilocular ovary. —K. Mature seed: dorsal (left); lateral (right). —F. Mature inlructescence. 

A. B from 973 SF (TFF) and C—F from 27049 SF ( I FF). 


















































































Volume 89, Number 1 
2002 


Razafimandimbison 
Revision of Breonia 


35 




Figure 16. 


Hreonia tsaratananen.sis. 


A. Fertile hrancii w ilh a young inflorescence and a nialure inlructescence. 


—B. Two adjacent flowers, showing two adjacent ovaries separated: median dissection of calyx with adaxial view (left); 
ahaxial view (right). —C. Median dissection through fruit, showing accrescent disk and carpels with seeds (left); entire 
fruit (right). —I). I)i ssected unilocular ovary. —K. Mature seed: dorsal (left); lateral (right). —F. Mature inlructescence. 

A. B from 973 SF (TFF) and C—F from 27049 SF ( I FF). 


















































































36 


Annals of the 

Missouri Botanical Garden 


4-mcrous; calyx lubes ea. 2.5 mm long, dilated 
above the middle, constricted at both ends, promi¬ 
nently ribbed, inside glabrous, outside puberulous. 


i lie illy |>l aeed in Hreonia simply because of its mul¬ 
tiple fruits. It has been transferred to the genus 


Sarcopygme of the tribe Morindeae based on tin 


I aterature (iited 


lobes truncate, ribbed, <|uadrangular, tomentose; co- presence of raphides and bifid stigmas, 
roll a tubes 5—6 mm long, inside pubescent, outside 
puberulous; lobes ea. 2 mm long, recurved, puber¬ 
ulous; anthers not seen; style 7—8 mm long, glabrous; 
stigmas elawite; ovary 2-carpellate. rarely 1-carpel- 
late; carpels syncarpous; ovules 3 to 5 per locule. 
pendulous, flattened, imbricate; placentae large, 
elongated. Infructeseences 2—2.3 cm diam.. with ac¬ 
crescent calyx remnants, persistent on the branches baillon. II. 1370. Observations sur les Naueies. Adan- 

sonia 12; 31 1—312. 

-. I<>33. Lisle des plantes de Madagascar (suite). 

bull. Sue. Linn. Paris 60: 177. 
bakhuizen van den brink. It. C. 1070. Nomenclature and 


\hl >iw. I). K. 1033. The seed structure of ISauclea pohe- 
guinii (Poh. ex. Pell.) Petit. Pp. 407—103/// P. Coldhlatt 
& P. P. Low r\ II (editors). Modern Svstematie Studies 

9 ■ 7 «r 

in African botany. Monogr. Syst. bot. Missouri but. 

Card. 23. 


until the next flowering season; individual fruits w ith 


endoearp soft, fibrous; disks accrescent, triangular, 
seeds 3 to 4 per locule. concavo-convex, ellipsoid. 


dark red; seed-coal reticulate. 


Habitat and distribution. Mid- and high-alti¬ 
tude humid forests; District Ambanja (including 
Tsaratanana Mountain) (Fig. 12). 

Common name. Valotro. 


Phenology. 





g Marc 


Flowering December to February; 
to November. 


Discussion. This species is known from five col¬ 
lections made from three individual trees; therefore*, 
it is considered to be* rare. Also, this is one of the* 
two species of Hreonia found onl\ in high-altitude 
(above 1300 m) humid forests. 

k specific epithet refers to the 1 highest Mala- 


tvpilication of die genera of buhiaeeae— Naucleeae and 
a proposal to conserve the generic name IS'auclea L. 

Taxon 16; 163—430. 

birkinshaw. (!. b. 1663. The Importance of the black Le¬ 
mur (Hulcmur macaco. Lemuridae—Primates), for Seed 
Dispersal in Lokohe Forest. Madagascar. Doctoral The¬ 
sis, l nixersily College. London. Fngland. 
boiteau, P. 1633. Dictionnaire de noms Malgaeht k s de \e- 
getaux. Mieroedilion no. 33 04 10. Archive des doeu- 



gasy mountain. Tsaratanana (2330 m), where* tin 


Ivpe species was collec 



ted. 


Ibiraty/>es. M A I ) A(i \SC A K. Antsiranana: District 
Amhanja, Massif de Tsaratanana. \allee de la Maha\a\\. 
Marat (MO, LAN). Maliajanga: Mangindrano. \m- 

hohimirahavavv, 673 Sh (K, MO. TFT). 


ments. Museum Nationale (TUistoire Naturelle, Paris, 
bosser, J. 1634. Sur le type du CephaUinthus chinensis 
Lam. ISeotamarckia , un nouveau nom pour Ant hove - 
phalus auet. non A. Kicli. (buhiaeeae). bull. Mus. Natl. 
Hist. Nat.. S(‘et. b, Adansonia. ser. 4. (>: 243-243. 

-. |6<)6. A propos iYAnthoccphatus A. Rich. «*l de 

CephaUinthus chinensis Lam. (buhiaeeae). Adansonia. 

ser. 3. 21: 63-63. 

bremekamp. C. K. II. 1666. bemarks on the position, the 
delimitation and tin* subdivision of tlie buhiaeeae. Acta 

bot. Need. 13: 1—33. 


Do moos Spkciks 


Candolle. \. De. |Sep.| 1330. Prodromus S\ sternal is Na- 

turalis I \: 341-641. Paris. 

Capuron. !L 1673a. Sur TidentitT* du Cephalanthus chi¬ 
nensis Lam. Adansonia ser. 2. 13; 171—473. 

-. I673h. bevision des bubiaeees de Madagascar 


Hreonia longipetiolata Mavil., J. Linn. Soc. Bot. 33: 
36. 1307. TA PF: Ijeprieur s./t. (P!). This specimen. 


< 



belonging to Hreonia , was reported to 
avc bc*c‘ti collect<*d bv Leprieur from French (hti- 

t‘ locality must be* considered 


ana. 



owever. 



doubtful I lecausc Hr< * 0 / 0(1 is re*stricte*d to Mad agas- 
car and has nc\cr been reported from South Amer¬ 
ica. Also. Leprieur never collected plants in Mad¬ 
agascar. The type* and only specimen of li. 
longipetiolata dot's not match any of tin* species 
recognized here. This species is distinguished by 
its leal blades with acute to rounded apices and 
long (ea. 0.6 cm) and strongly flattened peduncles. 


Faci.udki) Spkciks 


Hreonia ma yorii Seteh. 


et des Comores. I upuhlished manuscript: Notes regrou- 
pees el mises en forme par J. bosser. dactylographies 
d<‘ V. Chuuvt't. Lahoraloire Phaiirogamie, Paris. 

Dorr. L. 1667. Plant Collectors in Madagascar and the* 
Comoro Islands, boyal botanic (^aniens, K(*w. 

w 

Kndlieher, S. F L. 1344. Knehiridion hotanieum. Lipsiae 
Sumplihus Cull. Kngelmarm. \ iennae. 

Crandidi<‘f. A. 1367. Histoire ph\si(jue. naturelle et pol- 
itiejue de Madagascar \ol. 36: plate 137. Public a 
Tlmprimerie Nationale, Paris. 

(uieho. J. I67(). Sur Tidentite du Hhyliea (bhanmaeees) 
des Mascan*ignes. Adansonia. s£r. 2, 13: 306—313. 
Harris. J. (7 & M. \\. Harris. 1664. Plant Identification 
Terminology. Spring Lake. I tali. 

Haviland. C. D. 1367. A revision of the tribe Naucleeae. 
J. Linn. Soc. bot. 33: 1—64. 

cine. II. I6(>3. \ [>ropos de la nomenclature (Tun Se- 
bestier de Taneien monde. Adansonia, ser. 2. < u >: 131 — 

137. 

Homolle, A. M. 1633. L<* genre Hreonia de Madagascar. 

bull. Soc. Hot. Fr. 34: 457—462. 

Sareopygme mayorii Jacobs, M. 1066. On domatia—The view [mints and some 


(Seteh.) Sctch. vN Christoph. This sjiccies was orig- 


laets. Proe. Kon. N(*d. Akad. \\cM.. ser. C. 66; 273-316. 








36 


Annals of the 

Missouri Botanical Garden 


4-mcrous; calyx lubes ea. 2.5 mm long, dilated 
above the middle, constricted at both ends, promi¬ 
nently ribbed, inside glabrous, outside puberulous. 


i lie illy |>l aeed in Hreonia simply because of its mul¬ 
tiple fruits. It has been transferred to the genus 


Sarcopygme of the tribe Morindeae based on tin 


I aterature (iited 


lobes truncate, ribbed, <|uadrangular, tomentose; co- presence of raphides and bifid stigmas, 
roll a tubes 5—6 mm long, inside pubescent, outside 
puberulous; lobes ea. 2 mm long, recurved, puber¬ 
ulous; anthers not seen; style 7—8 mm long, glabrous; 
stigmas elawite; ovary 2-carpellate. rarely 1-carpel- 
late; carpels syncarpous; ovules 3 to 5 per locule. 
pendulous, flattened, imbricate; placentae large, 
elongated. Infructeseences 2—2.3 cm diam.. with ac¬ 
crescent calyx remnants, persistent on the branches baillon. II. 1370. Observations sur les Naueies. Adan- 

sonia 12; 31 1—312. 

-. I<>33. Lisle des plantes de Madagascar (suite). 

bull. Sue. Linn. Paris 60: 177. 
bakhuizen van den brink. It. C. 1070. Nomenclature and 


\hl >iw. I). K. 1033. The seed structure of ISauclea pohe- 
guinii (Poh. ex. Pell.) Petit. Pp. 407—103/// P. Coldhlatt 
& P. P. Low r\ II (editors). Modern Svstematie Studies 

9 ■ 7 «r 

in African botany. Monogr. Syst. bot. Missouri but. 

Card. 23. 


until the next flowering season; individual fruits w ith 


endoearp soft, fibrous; disks accrescent, triangular, 
seeds 3 to 4 per locule. concavo-convex, ellipsoid. 


dark red; seed-coal reticulate. 


Habitat and distribution. Mid- and high-alti¬ 
tude humid forests; District Ambanja (including 
Tsaratanana Mountain) (Fig. 12). 

Common name. Valotro. 


Phenology. 





g Marc 


Flowering December to February; 
to November. 


Discussion. This species is known from five col¬ 
lections made from three individual trees; therefore*, 
it is considered to be* rare. Also, this is one of the* 
two species of Hreonia found onl\ in high-altitude 
(above 1300 m) humid forests. 

k specific epithet refers to the 1 highest Mala- 


tvpilication of die genera of buhiaeeae— Naucleeae and 
a proposal to conserve the generic name IS'auclea L. 

Taxon 16; 163—430. 

birkinshaw. (!. b. 1663. The Importance of the black Le¬ 
mur (Hulcmur macaco. Lemuridae—Primates), for Seed 
Dispersal in Lokohe Forest. Madagascar. Doctoral The¬ 
sis, l nixersily College. London. Fngland. 
boiteau, P. 1633. Dictionnaire de noms Malgaeht k s de \e- 
getaux. Mieroedilion no. 33 04 10. Archive des doeu- 



gasy mountain. Tsaratanana (2330 m), where* tin 


Ivpe species was collec 



ted. 


Ibiraty/>es. M A I ) A(i \SC A K. Antsiranana: District 
Amhanja, Massif de Tsaratanana. \allee de la Maha\a\\. 
Marat (MO, LAN). Maliajanga: Mangindrano. \m- 

hohimirahavavv, 673 Sh (K, MO. TFT). 


ments. Museum Nationale (TUistoire Naturelle, Paris, 
bosser, J. 1634. Sur le type du CephaUinthus chinensis 
Lam. ISeotamarckia , un nouveau nom pour Ant hove - 
phalus auet. non A. Kicli. (buhiaeeae). bull. Mus. Natl. 
Hist. Nat.. S(‘et. b, Adansonia. ser. 4. (>: 243-243. 

-. |6<)6. A propos iYAnthoccphatus A. Rich. «*l de 

CephaUinthus chinensis Lam. (buhiaeeae). Adansonia. 

ser. 3. 21: 63-63. 

bremekamp. C. K. II. 1666. bemarks on the position, the 
delimitation and tin* subdivision of tlie buhiaeeae. Acta 

bot. Need. 13: 1—33. 


Do moos Spkciks 


Candolle. \. De. |Sep.| 1330. Prodromus S\ sternal is Na- 

turalis I \: 341-641. Paris. 

Capuron. !L 1673a. Sur TidentitT* du Cephalanthus chi¬ 
nensis Lam. Adansonia ser. 2. 13; 171—473. 

-. I673h. bevision des bubiaeees de Madagascar 


Hreonia longipetiolata Mavil., J. Linn. Soc. Bot. 33: 
36. 1307. TA PF: Ijeprieur s./t. (P!). This specimen. 


< 



belonging to Hreonia , was reported to 
avc bc*c‘ti collect<*d bv Leprieur from French (hti- 

t‘ locality must be* considered 


ana. 



owever. 



doubtful I lecausc Hr< * 0 / 0(1 is re*stricte*d to Mad agas- 
car and has nc\cr been reported from South Amer¬ 
ica. Also. Leprieur never collected plants in Mad¬ 
agascar. The type* and only specimen of li. 
longipetiolata dot's not match any of tin* species 
recognized here. This species is distinguished by 
its leal blades with acute to rounded apices and 
long (ea. 0.6 cm) and strongly flattened peduncles. 


Faci.udki) Spkciks 


Hreonia ma yorii Seteh. 


et des Comores. I upuhlished manuscript: Notes regrou- 
pees el mises en forme par J. bosser. dactylographies 
d<‘ V. Chuuvt't. Lahoraloire Phaiirogamie, Paris. 

Dorr. L. 1667. Plant Collectors in Madagascar and the* 
Comoro Islands, boyal botanic (^aniens, K(*w. 

w 

Kndlieher, S. F L. 1344. Knehiridion hotanieum. Lipsiae 
Sumplihus Cull. Kngelmarm. \ iennae. 

Crandidi<‘f. A. 1367. Histoire ph\si(jue. naturelle et pol- 
itiejue de Madagascar \ol. 36: plate 137. Public a 
Tlmprimerie Nationale, Paris. 

(uieho. J. I67(). Sur Tidentite du Hhyliea (bhanmaeees) 
des Mascan*ignes. Adansonia. s£r. 2, 13: 306—313. 
Harris. J. (7 & M. \\. Harris. 1664. Plant Identification 
Terminology. Spring Lake. I tali. 

Haviland. C. D. 1367. A revision of the tribe Naucleeae. 
J. Linn. Soc. bot. 33: 1—64. 

cine. II. I6(>3. \ [>ropos de la nomenclature (Tun Se- 
bestier de Taneien monde. Adansonia, ser. 2. < u >: 131 — 

137. 

Homolle, A. M. 1633. L<* genre Hreonia de Madagascar. 

bull. Soc. Hot. Fr. 34: 457—462. 

Sareopygme mayorii Jacobs, M. 1066. On domatia—The view [mints and some 


(Seteh.) Sctch. vN Christoph. This sjiccies was orig- 


laets. Proe. Kon. N(*d. Akad. \\cM.. ser. C. 66; 273-316. 








Volume 89, Number 1 
2002 


Razafimandimbison 
Revision of Breonia 


37 


Lamarck, A. M. 1785. Encyclopedic M^thodique Bota- 
ni(|ue 1, Panckoucke, Paris. 678. 

-. 1789. Encyclopedic M^thodique Botanique 4. 

Panckoucke. Paris. 435. 


Andrianarisata et al. 259 (6); Antilahimena 19 (I). 44 
(I ). 82 (16), 237 (15); Antilahimena et al. 321 (6). 

Baron 5563 (4), 6602 (4): Behasy & Vasey 203 (15); 
Bernard 187 (3). 327 (3); Bemardi 11899 (43); Birkin- 


Pemberton, B. W. & C. K. Turner. 1989. Occurrence of sliaw 59(15), 67 (1); Boivin s.n. 



(Shapelier s.n. (3). s.n. (II); Commerson s.n. (3). s.n. 

(3), (P-LA) (3), s.n. (18). 


predatory and fungivorous mites in leaf domatia. Amer. 

J. Bot. 76: 105—112. 

Radford. A. L.. W. C. Dickison. J. R. Massev & R. Bell. 

1973. Vascular Plant Systematics. Harper & Row, New 
York. 

Razafimandimbison, S. (7 & B. Bremer. 2002. Tribal de¬ 
limitation of Naueleeae (Cinchonoideae—Rubiaceae): 

Inference from molecular and morphological data. Svst. 

Geogr. PI. (in press). 

Richard, A. [Dec.] 1830. Memoire des Kami lie Rubiacees. 

270 p., reimpr. In Mem. Soc. Hist. Paris 5: 81-301 

(1834). 

Ridsdale, C. 1975. A synopsis of the African and Mada¬ 
gascan Rubiaceae—Naueleeae. Blumea 22: 541—553. 

-. 1978. A revision of the tribe N aucleeae s. s. (Ru¬ 
biaceae). Blumea 24: 307—366. 

-. 1998. Rubiaceae. Pp. 158-159 in M. I). Dassan- 

avke (editor). A Revised Handbook to the Flora of Cey- 
Ion. Vol. XII. A. A. Balkt *ma, Rotterdam, Netherlands. 

Robbrecht, K. 1988. Tropical woody Rubiac *eae. Opera 
Bot. Belg. 1: 1—271. 

-. 1994. Supplement to the 1988 outline of the clas- 5521 R\ (15), 6234 RN (I), 625< RN (0)). 0809 RN 

J ilk m ■ I 1 % ■ S / 1 i k / I 1 M ' a m M V 4 \ M \ ^ ^ W m m d ▲ k M k m w 4 I % % 


Decan 5199 (5). 551 I (3). 5513 (3). 5573 (3); Dumetz 
1367 (18). 

(iautier 3772 (2); (iaulier et al. 3288 (6). 

Hildebrandt 3309 (16); Humblot s.n. (3). 

Jongkind et al. 3412 (13). 

Ixibat et al. 2261 (13), 22().3 (17), Ubat & Conte 2674 
(13); Iowis et al. 755 (9); louvel 125 (8). 18f) (12). 20) (5). 

Maleomber 1219 (2). Malcomber et al. 1833 (13); Mc¬ 
Pherson 14391 (18); Miller 3609 (17); Moral 2306 (20). 
Noves et al. 961 (6). 974 (10), 1028 (13). 

• ^ w > # 

Perot let s.n. (12); Perrier de la Bathie 3513 (13), 3904 


( i ), 3933 (10), 5270 SF (10); Perville s.n. (17). 

Babe 115 (15); Rahajasoa et al. 747 (3): Rakoto 9 (16); 
Rakotozafy & Raharilala 2189 (17). 2271 (17); Randri- 
anaivo 247 (1), 251 (6), 255 (16); Randriamampionona 
438 (6); Randrianasolo cN Rasabotsv 32 (7); R avelonari vo 

w 

Rabesaonina 570 (7); Razafimandimbison SO 257 (5). 


SO 273 (13), SO 352 (10). SO 358 (7). SO 389 (8); Re¬ 
serves Naturelles: 2751 RN (I). 4905 RN (I). 5152 RN 


sification of the Rubiaceae. Index genera. Opera Bot. 
Belg. 3(1993): 173-196. 

Schumann, K. 1891. Rubiaceae. In A. Fngler & K. Prantl, 
Die natiirlichen Pllan/enlainilicn. ed. I, 4. 4: 55—60. 


(6). 7022 RN (16). 7606 RN (2). 9002 RN (2). <XM5 R\ 
(6). 9052 RN (10), 9129 RN (10). 9229 RN (16). 9455 
RN (16). 9982 RN (8). 11089 RN (17). 12975 RN (2). 
Scliatz el al. 1912 (19). 8858 (8): Scott Klliott 2211 (4): 


\enleourl. B. 1958. Remarks on llie classification ol tlit 
Rnliiaeeae. Bull. Jard. Bot. Bruxelles 28: 209—281. 


AlTKNDIX I. 


LIST Oh' SI’ECIKS 



Solereder, H. 1898. Analomisclien Cliaraklerislik und zur Elation rorestifcre: 841 Sr (15). 978 SI* (20). I 182 SI* (I). 

Systemalik der Rubiaceen. Bull. Herb. Boissier 1:277. 2078 SI* (9). 2410 Sh (8), 2950 SF (16). 2‘Xil SF (6). 8026 

Steam, W. T. 1957. Achille Richard's "Memoire sur la SK (I3K 3265 Sh (l0) * 3882 SK ( |3 )« 4677 Sl ' ( |8 k 4«55 

Camille des Rubiacees.” Taxon 6: 186-187. Sh |l8) - 5652 SF < |(,) - 5964 SF (3F 6103 SF < 7 >- ( * 181 SF 

(18). 6360 SF (3). 6616 SF (13). 6696 SF (13). 6754 SF 
(13). 6791 SF (17). 7136 SF (7). 7155 SF (3). 7460 SF (0). 
75C)2 SF (8). 7921 SF (8). 7987 SF (13). 8215 SF (13). 
8317 SF (19). 8413 SF (15). 8734 SF (6). ( K)I7 SF (3). 
9220 SF (15). 9238 SF (3). 971 I SF (9). 9974 SF (7). 10803 
SF (0). 10925 SF (18), 11407 SF (15). I 1417 SF (16). 
I 1430 SF (15), I 1503 SF (6). 11594 SF (9). 12023 SF (17). 
12352 SF (3). 12447 SF (3). 13094 SF (12). 14359 SF (hi). 
14437 SF (3). 14712 SF (3). 14728 SF (3). 15035 SF (19). 
15057 SF (17). 15273 SF (16). 15287 SF (3). 15381 SF 
(3). 15495 SF (3). 15518 SF (3). 15673 SF (13). 15947 SF 
(16). 16174 SF (3). 16217 SF (3). 164% SF (12). U>62l 
SF (12). 17299 SF (3). 17565 SF (13). 18029 SF (17). 
181 16 SF (10). 18311 SF (14). 18450 SF (13). 18518 SF 
(2). 19061 SF (13). 19295 SF (7). 19379 SF (13). 19658 
SF (3). 19775 SF (6). 19791 SF (6). 20558 SF (18). 21160 
SF (10). 21570 SF (6). 21596 SF (3). 22059 SF (2). 23421 
SF (I). 23641 SF (18). 23661 SF (3). 23691 SF (3). 23917 
SF (3). 24150 SF (9). 24753 SF (15). 24761 SF (16). 25526 
SF (7). 26103 SF (3). 26804 SF (5). 26906 SF (9). 27019 
SF (20). 27192 SF (3). 27503 SF (13). 27593 SF (I). 27636 


1. 

2 . 

3. 

I. 

5. 

6 . 


Bn 1 on in boivinii 
Breonia capuronii Razafim. 

Breonia chinensis (Lam.) Capuron 
Breonia cuspidata (Baker) llavil. 
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12. Bn *onia mernbranacea llavil. 

Id. Breonia perrieri Homolle 

14. Breonia richardsonii Razafim. 
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